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A About the Accreditation Process

Name of the degree program (in (Official) Eng- | Labels applied for | Previous Involved
original language) lish transla- 1 accredita- | Technical
tion of the tion (issu- Commit-
name
ing agency, | tees (TC)?2
validity)
Mathematics ASIIN ASIIN 12
Matematika 23.03.2018-
30.09.2023
Statistika Statistics ASIIN ASIIN 12
23.03.2018-
30.09.2023
llmu Komputer Computer Sci- | ASIIN ASIIN 04
ence 23.03.2018-
30.09.2023
Doktor lImu Komputer Computer Sci- | ASIIN 04
ence

Date of the contract: 27.06.2022
Submission of the final version of the self-assessment report: 07.11.2022
Date of the onsite visit: 16.05.2023

at: Campus Universitas Gadjah Mada, Yogyakarta, Indonesia

Expert panel:

Prof. Dr. Giinter Gramlich, Ulm University of Applied Sciences
Prof. Dr. Kalus, Berliner Hochschule fir Technik

Prof. Dr. Joko Lianto Buliali, Institut Teknologi Sepuluh Nopember
Prof. Dr. Heribert Vollmer, University of Hannover

Dr. Martin Witte, Siemens AG

L ASIIN Seal for degree programs.
2 TC: Technical Committee for the following subject areas: TC 04 - Informatics/Computer Science; TC 12 -
Mathematics.




A About the Accreditation Process

Muhammad Alif Darmamulia, student at the Bandung Institute of Technology

Representative of the ASIIN headquarter: Dr. Andrea Kern

Responsible decision-making committee: Accreditation Commission for Degree Pro-

grams

Criteria used:
European Standards and Guidelines as of May 15, 2015
ASIIN General Criteria, as of December 10, 2015

Subject-Specific Criteria of Technical Committee 04 — Informatics/Computer Science as
of March 29, 2018

Subject-Specific Criteria of Technical Committee 12 — Mathematics as of December 9,
2016

ASIIN Additional Criteria for Structured Doctoral Programs as of March 15, 2021




B Characteristics of the Degree Programs

a) Name Final degree (origi- |b) Areas of Specializa- |c) Corre- d) Mode |e)Dou- |f)Duration |g)Credit |h)Intake
nal/English trans- |tion sponding of Study | ble/Joint points/u | rhythm & First
lation) level of EQF3 Degree nit time of offer

Mathematics S.Si (Sarjana Sains) | Analysis 6 Full time |- 8 Semester | 144 SKS/ | Annually in Au-
/ Bachelor’s degree | Algebra 216 ECTS |gust /1955
in Science Applied Mathematics

Mathematical Compu-
tation

Statistics S.Si (Sarjana Sains) | Data Science 6 Full time |- 8 Semester | 144 SKS/ | Annually in Au-
/ Bachelor’s degree | Biostatistics 216 ECTS |gust/ 1987
in Science. Computational Statis-

tics
Statistical Machine
Learning

Computer Sci- S.Si (Sarjana Kom- | Computer Science 6 Full time |- 8 Semester | 144 SKS/ | Annually in Au-

ence puter) / Bachelor’s | Artificial Intelligence 216 ECTS |gust/ 1987
degree in Com- Software Engineering
puter Science Data Science

Cloud Engineering
Digital Entrepreneur-
ship

Computer Sci- Dr. (Doktor) / Doc- | Computer Science 8 Full time |- 6 Semester |46 SKS/ |Biannually (Au-

ence tor Degree in Com- | Artificial Intelligence 172 ECTS | gust and Febru-
puter Science Software Engineering ary) /2002

Data Science

The Gadjah Mada University (Universitas Gadjah Mada or UGM) is one of the oldest uni-
versities of Indonesia. It was established as a national university in 1949 in Yogyakarta on
the island Java with six faculties serving as an important institution to bring higher educa-
tion forward in Indonesia. The university derives its name from a 14t century leader of the
Majapahit Empire in Java, who is an important figure in the history of the Indonesian Na-
tionalist movement.

Now, UGM has 18 faculties, one postgraduate school and one vocational school. It offers
278 study programs as well as 125 joint degrees including 43 doctoral degrees. The univer-
sity has a total of 61,440 students in February 2023 of which 59% study to earn a bachelor’s
degree. In the new study year 2022/2023, UGM has admitted 17,276 new students and
provided 13,031 degrees to fresh graduates. This, UGM is considered one of the largest
higher education institutions in Indonesia and generally ranks as one of the top national

3 EQF = The European Qualifications Framework for lifelong learning
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universities today. The academic activities of UGM are expressed in the form of Tri Dharma
higher educational values, which requires all members to take part in education and teach-

ing, research, and community service.

All four study programs under review are offered by the Faculty of Mathematics and Natu-
ral Sciences (FMNS). The faculty has four departments, Mathematics, Physics, Chemistry
and Computer Science and Electronics, and offers 15 study programs consisting of seven
undergraduate programs, four master programs and four doctoral programs. The three
bachelor programs under review were previously accredited by ASIIN, whereas the doc-
toral program “Computer Science” is under review by ASIIN for the first time.

For the bachelor’s degree program “Mathematics”, UGM presents the following profile on
their webpage:

“This study program produces bachelors of Mathematics who excel in mathematical theory
and are able to apply them to problems related to differential equations and optimization.
In addition, our graduates have been educated to be adaptive, are able to continue their
studies in mathematics and other related fields, to keep up with the development of sci-
ence and technology, literate in IT, skilled in mathematical computing, and have a sense of
responsibility, confidence, emotional maturity, ethics and personality as lifelong learners.

Our graduates have strong logical thinking skills and adaptive abilities. Their mathematical
skills are complemented by mathematical modeling abilities and basic Information Tech-

nology.

Our students learn the ethics and citizenship, the foundation of knowledge for the devel-
opment of mathematics, basic applications in other fields, and solutions to real problems.
They also learn skills in the field of information technology.

The strengthening of logic begins in the first semester and develops gradually in the follow-
ing semesters. Our students consistently improve their mathematical abilities that enable
them to find mathematical solutions (algebra, analysis, applied mathematics, computa-
tional mathematics, statistics, and actuarial mathematics) and their applications (modeling,
differential equations, bio mathematics, optimization, financial, and actuarial mathemat-
ics), accompanied by an increase in understanding of Information Technology (Program-
ming, Numerical, and Computing). The teaching-learning activities in our study program are
supported by a reference room, a basic computer laboratory, and several research labora-
tories equipped with their supporting hardware and software. The increase in our students’
soft skills is supported by the activities of HIMATIKA (Mathematics Student Association) in
the faculty.”
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For the bachelor’s degree program “Statistics”, UGM presents the following profile on their
webpage:

“Statistics Study Program (PS Statistics) was established in 1987 and is an educational insti-
tution that organizes undergraduate education. PS Statistics has a vision in line with UGM’s
vision of making PS Statistics nationally superior and known at the international level and
creating graduates who are competent and full of service to the interests of the nation.

To accomplish the vision above, PS Statistics has a mission which is essentially to carry out
the tri dharma of higher education with a professional management system, credible,
transparent, accountable and responsible governance, and to make efforts for the sustain-
ability of PS Statistics through cooperation in the fields of education, statistical science,
applied research, community service and partnerships at the local, national and interna-
tional levels.

Graduates of this study program master the statistical science and applied statistics, data
analysis and processing, experimental design, database, computing, statistics and stochas-
tic, and statistical quality control.”

For the bachelor degree program “Computer Science”, UGM presents the following profile
on their webpage:

“The Undergraduate Program in Computer Science (UP-CS) was established in 1987. The
UP-CS commits to provide students with education of the highest possible quality. The pro-
gram offers overseas as well as Indonesian students the opportunity to study and obtain
their bachelor’s degree in Computer Science with international standard and excellent cur-

riculum.

Graduates of this study program have the ability to create and improve system software,
conduct and oversee network installation and service equipment activities, design, imple-
ment, and monitor databases within an organization, and apply the principles of software
engineering in designing, developing, testing and evaluating the software.”

For the doctoral degree program “Computer Science”, UGM presents the following profile
on their webpage:

“Doctor in Computer Science Study Program is an academic-oriented education that was
established in 2002. The Computer Science Doctoral Program has been known nationally
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and internationally, represented by students of multi-ethnicity coming from various islands
in Indonesia (from Sabang to Merauke) as well as overseas.

The D-CS programme position itself among other sciences and programs (i.e., Doctor Pro-
gram of Information Technology):

e The D-CS is a program that focuses on pure, fundamental, and applied research,
applying the principles and latest discoveries in the field of science (i.e., mathemat-
ics, physics, and biology) to solve computational problems.

e The D-CSis a program that produces outputs in the form of new models or theories
in the field of computer science based on intelligent computation.

e The D-CS not only explores basic and applied sciences, but also engineering studies,
especially software.

e The D-CS at UGM emphasizes more theoretical studies in-depth in the field of com-
puter than the use of information technology as the doctoral program in Electrical
Engineering and Information Technology do.

e The D-CS at UGM has a high level of original regional distribution of students in, and
the origin of S1/S2 is the largest compared to same/similar programs in all univer-
sities in Indonesia.

e The D-CS at UGM differs from others doctoral programs in Computer Science at big
universities in Indonesia (i.e., Ul, ITB, ITS, and private university Gunadarma) since
the programme specializes in intelligent computing.”
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1. The Degree Program: Concept, content & implementa-
tion

Criterion 1.1 Objectives and learning outcomes of a degree program (intended qualifica-
tions profile)

Evidence:
e Self-assessment report

e UGM Webpage https://ugm.ac.id/en/
e Webpage of the Ba ,Mathematics” https://slmath.fmipa.ugm.ac.id/en/
e Webpage of the Ba “Statistics” https://slstat.fmipa.ugm.ac.id/en/

e Webpage of the Ba “Computer Science” https://dcse.fmipa.ugm.ac.id/site/en/un-
dergraduate-computer-science/

e Webpage of the PhD “Computer Science”
https://dcse.fmipa.ugm.ac.id/site/en/computer-science-doctoral-program/

e Diploma and diploma supplement

e Discussion during the audit

Preliminary assessment and analysis of the experts:

In their self-assessment report (SAR), UGM describes the vision and mission of all study
programs under review. Based on these, the university has defined Program Educational
Objectives (PEOs) and Program Learning Outcomes (PLOs). These consider the vision of
UGM and all legal frameworks and endorsement. The PLOs are considering internal and
external recommendations; the development involved faculty partnerships, professional
associations, alumni and national and international principal and representative people.
This includes the Indonesian Mathematical Society, the Forum of Indonesian Higher Educa-
tion in Statistics, and the Association of Higher Education in Informatics and Computer Sci-
ences in Indonesia. Inside UGM, each department has a Curriculum Committee Unit, who
coordinate with the study program task force and the Quality Assurance Committee Unit
at faculty level to improve the study programs. The final decision on the PEOs and PLOs of
each study program is conducted by the faculty’s senate plenary meeting. UGM compared
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the defined PLOs of each program with the subject-specific criteria of the Technical Com-
mittees of ASIIN to match the outcomes. Since the last accreditation of the bachelor pro-
grams in 2016, updates of the PEOs and PLOs were minor, although the curricula were
adapted to the new developments as well as the Independent Learning-Independent Cam-
pus or Merdeka Belajar-Kampus Merdeka program (MBKM).

For the bachelor program “Mathematics”, the following vision and mission is described on
their webpage:

“The vision of the Bc of Math

In 2037, the Bc Math to be an international standard mathematics study program and na-
tionally excel in the field of theory and is advanced and strong in terms of applications.

The missions of the Bc Math

1. develop learning activities through new innovations to improve mathematics learn-
ing quality, efficiency, and relevance;

2. develop a research culture in expertise groups to support mathematical research
and its applications;

3. develop the role and applications of mathematics in various fields to establish a
mutually beneficial collaboration between the Bc Math and mathematics users;

4. make Bc Math a study program with a credible, transparent, accountable, respon-
sible, and fair management system.”

UGM has developed the following PEOs and PLOs for the bachelor program “Mathematics”:

PEO 1 | have profound knowledge of mathematical theory and are able to apply it to
some problems related to differential equations and optimization

PEO 2 | are adaptive and able to pursue a higher degree in mathematics or in other
fields related to mathematics;

PEO 3 | have the ability to keep up with the development of sciences and technology,
are literate in information technology and excellent in computational mathe-
matics;

PEO 4 | have a responsibility, confidence, emotional maturity, ethics, and lifelong
learner principle.

10
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PLO 1 | devote to the God Almighty, Pancasila minded, and are aware of the concerns
of the nation;

PLO 2 | are able to identify and solve mathematics-related problems;

PLO 3 | are able to develop their mathematical and logical thinking and are able to make
conjectures;

PLO 4 | have sufficient knowledge in information technology and are skilled in using it
to support mathematics learning and research;

PLO 5 | have comprehensive knowledge in mathematical modeling and are able to for-
mulate mathematical models of various problems, both in mathematics and in
other fields such as science or daily life problems, and are able to determine its
solving strategies;

PLO 6 | are able to identify archetypes and forms of analogy and are able to perform
generalizations and abstractions;

PLO 7 | are able to communicate the mathematical language both orally and in writing
appropriately, clearly, and in an organized manner;

PLO 8 | have the responsibility, confidence, emotional maturity, ethics, and awareness
of being a lifelong learner;

PO9 | are able to apply mathematical knowledge in a career related to the field of
mathematics or to continue studies in post-graduate programs.

Graduates from the bachelor program in “Mathematics” have diverse opportunities to pur-
sue their career. Alumni from this program mainly work in the field of education (teachers
and lecturers), research, government institutions (e.g. ministries), banking, actuarial math-
ematics, information technology and private companies.

The vision and mission of the study program “Statistics” is described on the study program’s
webpage.

“Vision

In 2037 will be a reputable programme nationally and internationally, and produce gradu-
ates who are competent in statistical thinking, mathematical thinking, computational think-
ing in statistical field and data science, and have entrepreneurial spirit.

11
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Missions

To fulfill the vision, the Bc Stat has the following four missions:

For the bachelor program “Statistics”, UGM has presented these PEOs and PLOs in their

develop up-to-date learning process in order to improve the quality of statistical
learning and data science which is relevant with real life problems;

develop research culture to support the application of Statistics and data science;

develop mutually beneficial collaboration in learning and research, between the
Bc Stat and its partners;

develop community service programmes in education, research, training, and con-

sultation in Statistics and its application.”

SAR:

PEO 1 | Master the theoretical concepts, statistical methods, and data science, then for-
mulate them for problem-solving;

PEO 2 | Develop statistical and data science knowledge for the application and develop-
ment of science and technology;

PEO 3 | Apply statistics and data science in education, research, and community service
in order to have beneficial impact on institution, community, and nation;

PEO 4 | Make the right decision based on statistical and data science analysis’;

PEO 5 | Communicate scientifically, involve in collaboration, and be responsible.

PLO 1 | Have a strong foundation of statistics and mathematics;

PLO 2 | Have the ability of statistical thinking, mathematical thinking, computational
thinking and able to develop it;

PLO 3 | Have the ability to use technology and statistical software

PLO 4 | Have experience in solving real cases in the field of statistics and data science;

PLO 5 | Have the ability to communicate statistics and data science in writing and oral;

PLO 6 | Have the ability to further study, and or lifelong learning

PLO 7 | Have good professional ethics and soft skills

12
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The bachelor program “Statistics” gives its graduates multiple job possibilities. Graduates
of this program often work in government institutions, such as the Central Statistics
Agency, Ministry of Education & Culture, Ministry of National Development Planning, and
Bappeda (the regional development planning agency). Others pursue careers in statistical
consulting firms, insurance companies, banks, and capital markets.

The bachelor program “Computer Science” is associated with the Department of Com-
puter Science and Electronics. UGM considers the following vision and mission for this
program according to the study program’s webpage:

“Vision

The vision of the Undergraduate Program in Computer Science, Department of Computer
Science and Electronics, Universitas Gadjah Mada is: “To become a Computer Science
Study Program with a reputation for developing algorithms and intelligent computing for
the betterment of society.”

Mission

The mission of the Computer Science Study Program at Gadjah Mada University is to pro-
vide an environment that can develop computer science graduates who have a strong
foundation of knowledge, are professional, think critically, scientifically, are always curi-
ous and open, adaptive and solution-oriented, and have social sensitivity.”

The study program focusses on the following competences for their graduates based on
the PEOs and PLOs:

PEO 1 | International standard education that contains innovative, soft skills, and
knowledge of the latest technology to produce graduates who are competitive,
innovative, responsible and have high confidence.

PEO 2 | Environmentally sound research that becomes a national and international ref-
erence and can provide solutions to the nation’s problems based on the wealth
of human and natural resources as well as local wisdom by involving stakehold-
ers.

PEO 3 | Community service based on science, appropriate technology, and advocacy
that is able to encourage self-reliance and community welfare in a sustainable
manner and make campus a vehicle for developing science and technology in-
novation for the community.

13
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PEO 4

The development of human resources, organizations and governance that are
professional, fair, transparent, and able to work together to support the imple-
mentation of a learning process that is adaptive to Industry 4.0.

PLO1

Attitudes and Values

Student possess a set of universal and fundamental values and principles: uni-
versal ethics, patriotism and world peace, social and environmental sensitivity,
pluralism and fair play, and rule of law.

PLO 2

Foundational and theoretical knowledge

Student master the foundational knowledge and theoretical concepts of the
field of computer science, which include mathematics, logic, algorithms, com-
puting, languages, data structures, programming, computer systems and net-
works, data processing, software, intelligent systems, and numerical analysis.

PLO 3

Applied knowledge

Student master the applied concepts of computer science, which include mod-
elling and optimization methods, efficient cloud infrastructure provision and
management, data extraction and analysis, software deployment for algorithm
development and intelligent computing systems.

PLO 4

Problem solving skills

Student are able to apply the basic, theoretical, and applied knowledge that has
been acquired, as well as adapt state-of-the-art developments through inde-
pendent and group research to find constructive solutions to problems encoun-
tered in the form of systems or products.

PLOS

Professional attitudes

Graduates have good interpersonal, communication and learner skills. Specifi-
cally, graduates are able to work together in teams and have a sense of respon-
sibility for their own work and can be assigned tasks to support the achievement
of team work results; able to communicate with stakeholders from various back-
grounds, use English, and write scientific papers according to the right rules;
have the skills to keep up with state-of-the-art developments in the field of com-
puter science in particular and to deepen previously acquired knowledge in the
context of lifelong learning.

14
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Graduates of the bachelor program “Computer Science” have great career prospects.
Based on tracer studies, UGM states that graduates mainly work in governmental agen-
cies, state-owned enterprises, banks, research institutes, in various industries and tech-
nology companies and as entrepreneurs in the computer field. Their occupations are soft-
ware engineering, database administration, network analysis, web development, mobile
application programming, IT project management, IT consulting or other fields of com-
puter or data sciences.

The university defines the vision and mission of the doctoral program “Computer Science”
on their webpage:

“Vision

To be a leading doctoral programme nationally in computer science especially intelligent
computation, also a competitive doctoral programme in computer science internationally.

Mission

Providing the educational of doctoral programme in computer science at the forefront
with international standard graduates for Indonesian citizens from all levels of citizens
throughout the country, as well as for international communities, whose potential to
lead.

Developing teaching staff and students as well as graduates of the D-CS Programme,
DCSE, FMNS, UGM to be able to carry out basic and applied research in their fields in an
integrated and international standard that supports the development of computer sci-
ence and technology for the welfare of the nation and mankind.

Striving for teaching staff and students as well as graduates of the D-CS programme,
DCSE, FMNS, UGM to be well known and appreciated by all levels of society through a se-
ries of research activities, and implementations of Computer Science to support the wel-
fare and comfort of the community in material and spiritual aspects.”

For the doctoral program in “Computer Science”, UGM defines competences as the mini-
mum qualification of the graduates.

UGM states the following PEOs and PLOs on their webpage:

PEO 1 | Doctors in computer science who are devoted to God Almighty, have the spirit
of Pancasila, understand the values of UGM, have both integrity and dedication,

15



C Expert Report for the ASIIN Seal

and able as well as reliable to adapt, both as development agents, managers of
information system and technology, as well as in the development of computer
science, as well as possessing high academic abilities.

PEO 2

Doctors in computer science who are devoted to God Almighty, have the spirit
of Pancasila, understand the values of UGM, have both integrity and dedication,
and can carry out and develop research that produces new theories, concepts,
and methods in the field of computer science.

PEO 3

Doctors in computer science who are devoted to God Almighty, have the spirit
of Pancasila, understand the values of UGM, have both integrity and dedication,
and can serve as a teaching staff in related master and doctoral programmes.

PLO1

A graduate should be devoted to God Almighty, uphold the humanity values,
internalize academic values and ethics, responsible in working around expertise
independently.

PLO 2

A graduate should be up to date with the state-of-the-art especially in computer
science field, able to take parts in the development of computer science field
that is engaged in and relate it to other fields throughout life; work together
within the organization, both as a leader and a member; communicate effec-
tively and efficiently with stakeholders from various backgrounds; use English
well.

PLO 3

A graduate should be able to formulate research problems through critical, ex-
ploratory, and innovative studies both independently and in groups of computer
science field; analyse science and technology problems in the computer science
field, develop alternative solutions through intra disciplinary, interdisciplinary,
and trans disciplinary approaches to produce innovative, original, and tested
works that is engaged in, and present research results in a scientific paper at
regional or international level.

PLO 4

A graduate should be able to develop knowledge in the field of computer sci-
ence that is engaged, which includes abstraction, complexity, evolution and phi-
losophy of changes or developments in the field of science; develop theoretical,
philosophical, and applied concepts in the field of computer science that is en-
gaged in, and to represent them in a structured and systematic manner.

16
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The career prospects of graduations with a PhD in Computer Science are in the field of
education in computer science (lecturer/educator), as computer science researchers, intel-
ligent system designer and consultants, as data scientists or as mangers of system and in-
formation technology.

In the discussions with the representatives of the rector’s office, the experts ask about
UGM'’s strategy to introduce the PhD program. They state that the rector supports these
developments as they are closely monitoring the developments and demands of the mar-
kets. In their university strategy, internalization is one key aspect since they want to be-
come the first university in Indonesia with comparable standards to top universities
abroad. The postgraduate programs are a component with increasing importance for UGM.
The number of students in postgraduate programs was constantly increasing during the
last years; UGM'’s aim is that at least 45% of all students at UGM should be involved in
postgraduate programs. To achieve a stronger internationalization, UGM is also further ex-
panding their international collaborations in Asia and further abroad.

The program coordinators mention that the main improvements during the last years are
based on a better management of the study programs. These include the improved collab-
oration with the industry, an increase in student mobility and a more efficient quality man-
agement system. The partners from the industry confirm their increased collaboration dur-
ing the past year. They confirm to the experts that they are involved in improving the study
programs by reviewing the curriculum and making suggestions on the demands from the
industry on a regular basis. In the last years, their input focused on the improvement of the
practical skills of students as in their opinion the students had already reached great level
of technical knowledge. The partners from the industry consider that their suggestions
were well integrated. The experts ask them for their opinion since the development in the
technology sector is often faster than the updates of the curriculum. The partners from the
industry support this statement; therefore, they use multiple opportunities to discuss the
curriculum with the program coordinators. They have at least one annual official meet-up
in person or online.

They are further satisfied with the competences and skills of the students during the in-
ternship as well as of the graduates they employed. In the opinion of the partners of the
industry, the MBKM programs has given them a platform to strengthen the collaboration
with the UGM, which they consider as very fortunate.

In conclusion, the experts confirm that the objectives and program learning outcomes (the
intended competence profile) of the study programs as a whole are described briefly and
concisely. They are transparently anchored and published on the webpage of the university

17
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and thus are available to students, lecturers and interested third parties. In the opinion of
the experts, the objectives and learning outcomes reflect the targeted academic qualifica-
tion level, are feasible and equivalent to the relevant exemplary learning outcomes speci-
fied in the subject specific criteria of the technical committee 04 (Computer Science) and
12 (Mathematics). The intended competence profile represents the level of qualification of
the bachelor programs “Mathematics”, “Statistics” and “Computer Science” in the Euro-
pean Qualifications Framework 6; in addition, the doctoral program “Computer Science”
matches the European Qualifications Framework 8. The qualifications are clearly repre-
sented in the diploma supplement to give information on the qualification profile to third
parties. In opinion of the experts, the objectives and learning outcomes are relevant in the
modern labor market and the society. They confirm that the study programs are regularly
reviewed in a process that involves the relevant external and internal stakeholders and, if

necessary, the objectives are revised accordingly.

Criterion 1.2 Name of the degree program

Evidence:

e Self-assessment report

e Diploma and diploma supplement

e Webpage of the Ba ,,Mathematics” https://s1lmath.fmipa.ugm.ac.id/en/
e Webpage of the Ba “Statistics” https://s1stat.fmipa.ugm.ac.id/en/

e Webpage of the Ba “Computer Science” https://dcse.fmipa.ugm.ac.id/site/en/un-
dergraduate-computer-science/

e Webpage of the PhD “Computer Science”
https://dcse.fmipa.ugm.ac.id/site/en/computer-science-doctoral-program/

e Discussion during the audit

Preliminary assessment and analysis of the experts:

The bachelor programs “Mathematics” and “Statistics” award a bachelor’s degree in sci-
ence or Sarjana Sains (S.Si.). After graduating from the bachelor program “Computer Sci-
ence”, graduates receive a bachelor’s degree in Computer Science. Likewise, graduates
from the doctoral study program “Computer Science”, graduates receive a doctor degree
in computer science.

The auditors confirm that the English translation and the original Indonesian names of all
study programs under review correspond with the objectives and learning outcomes as
well as the main course language. The designation (both in the original language and in
English) is used consistently in all relevant documents.

18
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Criterion 1.3 Curriculum

Evidence:

e Self-assessment report

Curricular overview of each study program

Module handbooks for all study programs
e Webpage of the Ba ,,Mathematics“ https://slmath.fmipa.ugm.ac.id/en/
e  Webpage of the Ba “Statistics” https://s1stat.fmipa.ugm.ac.id/en/

e Webpage of the Ba “Computer Science” https://dcse.fmipa.ugm.ac.id/site/en/un-
dergraduate-computer-science/

e Webpage of the PhD “Computer Science”
https://dcse.fmipa.ugm.ac.id/site/en/computer-science-doctoral-program/

Objective-Module matrix

e Discussion during the audit

Preliminary assessment and analysis of the experts:
Structure of the programs & periodic reviews

The curricula of the bachelor programs were developed in 2021; the curriculum of the doc-
toral program was approved in 2022. The current curricula are the result of constant de-
velopment and improvement with revision, changes, and reconstructions. After mapping
the learning outcomes and the learning experiences in a study program, UGM starts to de-
sign the suitable courses, aligns those with in a curriculum structure and summarize those
in a course handbook and course plan.

The curricula of the three bachelor study programs under review require the students to
complete 144 credits (Indonesian credit points). The standard study time for the bachelor
programs is eight semesters. The students can optionally participate in the MBKM program,
which allows them to take 20 credits outside their university at other education institutions
or at companies. The MBKM program can only be entered from the sixth semester after
learning sufficient basics in the field of their students. To implement the MBKM program,
the curricula from 2021 have a reduced number of compulsory courses in comparison to
the previous accreditation in 2018. This gives the students new possibilities since only elec-
tive courses can be replaced with MBKM activities. The MBKM program allows the students
to take part in (1) learning in other study programs at UGM, (2) learning is comparable
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study programs at other national and international universities and (3) learning in non-uni-
versity institutions (e.g. internships in companies). According to the SAR, the number of
students participating in the MBKM program is constantly increasing with 80 participating
students in the bachelor “Computer Science” in the most recent years.

Program Module S1 S2 |S3 | sS4 S5 S6 S7 | S8 | total
Ba Mathe- | Compulsory 21 18 |19 |16 14 3 9 100
matics -

Elective/MBKM | O 5 5 8 8 18 0 44

total 21 23 |24 |24 22 21 9 144
Program Module S1 S2 |S3 | sS4 S5 S6 S7 | S8 | total
Ba Statis- | Compulsory 22 24 |21 |13 10 3 3 6 102
tics -

Elective/MBKM 3 9 12 18 42

total 22 24 |24 |22 22 21 3 6 144
Program Module S1 |S2 S3 | S4 S5 S6 S7 | S8 | total
Ba Com- | Compulsory 21 | 20 19 |18 9 3 2 6 98
puter Sci- -

Elective/MBKM 3 3 6 15 19 46
ence

total 21 |23 22 | 24 24 22 2 6 144

The curriculum of the bachelor programs consists of compulsory subjects of study pro-
grams offered by the respective departments (subject-specific courses), compulsory
courses offered by the faculty (basics in natural sciences) and compulsory courses by the
university (foundation courses). The structure of each curriculum starts with basics for all
students before they learn advanced knowledge in their field of interest. The courses from
one semester to the next consider the chain of subjects as the most suitable sequence. This
shall avoid unnecessary overlaps between courses and present a best development for the
competences of the students. The total amount of compulsory courses can reach up to 80%
in one study program (100 out of 144 Indonesian credits). In the bachelor program “Math-
ematics”, the compulsory courses reach 69.44%, in “Statistics” 69.44% and in the bachelor
program “Computer Science”; they reach 68.06% of all modules. The remaining part are
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elective modules. The compulsory courses shall provide the students insight and
knowledge and allow the students to develop their skills. Elective courses represent ad-
vanced studies, which allow the students to deepen their competences and learn additional
skills.

The curricula of all study programs consist of modules, where one module is equal to one
course. UGM presents a correlation of the indented learning outcomes of each module in
the study programs showing their contribution to the PLOs.

Intensive review of the curricula takes place every five years at the study programs under
review. This review takes up to one year and evaluates the relevance of the curriculum to
the new developments in the study field. A team conduct surveys, holds discussions and
consultations and reviews comparative studies; they involve various stakeholders, alumni,
and study program partners. UGM considers the PLOs of the study programs under review
as relevant and therefore also the curriculum; the curricula updates from 2021 created a
stronger focus on soft skills and certain hard skills as well as the MBKM program.

The curriculum of the doctoral study program “Computer Science” is based on a collabora-
tion between internal and external factors. Internal factors consider the input of the stu-
dents and staff, their research interests and expertise. Currently, the focus of the doctoral
studies is closely associated with the five research laboratories at the Department of Com-
puter Science and Electronics, the Laboratories of Intelligent Systems, Algorithms and Com-
putation, Software and Data Engineering, Computer Systems and Networks, and Electron-
ics and Instrumentation. External factors influencing the curriculum consider the feedback
from alumni, the recent developments of science and technology as well as the current
trends and demands in the industry and stakeholders. The review of the curriculum of the
PhD program “Computer Science” takes place every five years and includes various discus-
sion rounds, meetings, workshops, interviews, and surveys.

The curriculum of the doctoral program “Computer Science” is divided into six semesters;
it can be extended to a maximum of ten semesters. It contains compulsory modules to
ensure that the minimum qualifications are obtains by each student. In general, the curric-
ulum is divided into compulsory modules, elective modules, and research work. The com-
pulsory part contains two courses, “Research Methodology” and “Research Trends in Com-
puter Sciences.” The elective components can be selected by the students and their super-
visor based on the skills, knowledge, and shortcomings of the student. The research work
focuses on the development of scientific writing skills with a research proposal, followed
by data collection, experiments and the evaluation of data. Furthermore, students learn
how to write research publications as well as their thesis. The study programs require a
total of 46 to 50 credits, of which 34 are associated with the research work of the students,
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six credits belong to the compulsory courses and a minimum of six credits to the elective
coursework. Within their doctoral studies, students are encouraged to participate in a so-
called “sandwich-program” to go abroad for three to four months to work together with
experts from other research institutes. This program allows the students to improve the
quality of their research and allows them to improve their communication and collabora-
tion skills.

The program coordinators state to the experts that the curriculum review takes places
every five years. This review considers the input from students, alumni, and employers.

The experts confirm that each module represents a well-matched unit of teaching and
learning, in which the students gain knowledge, skills and competences. In their opinion,
the order of the modules ensures that the learning outcomes can be achieved and that the
program can be completed within the standard period of study. In addition, the curriculum
of each study program is periodically reviewed regarding the implementation of the pro-
gram objectives; curricular changes are documented. This review also includes whether the
order of modules enables students to graduate within the standard period of study.

Content

The representatives of the rector’s office explain to the experts that a major change in the
curriculum during the accreditation period was the implementation of the MBKM campus.
Especially in the bachelor program “Computer Science”, students frequently use this pro-
gram to participate in internships, which is considered positive by all parties. The MBKM
program requires that the curriculum has at least 30% of modules as elective, which shall
give the students the opportunity to replace them with off-campus activities. The repre-
sentatives of the rector’s office specify that students can only participate in off-campus
activities once they have completed a certain number of classes and finished their commu-
nity service. The program coordinators acknowledge that there were severe changes in the
curriculum to reduce the number of compulsory lecturers to integrate the MBKM require-
ments. This includes a shift in the number of credits in some courses while others were
merged.

Other changes in the curriculum involve the change from the competence-based curricu-
lum to an outcome-based curriculum since 2021. These included a revision of the module
description and changed the focus in individual courses.

The experts discuss with the program coordinators if they consider the amount of basic
science courses at the beginning of their studies as necessary. The program coordinators
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confirm that they consider these courses as important since their work involves many in-
terdisciplinary aspects. For understanding many applications, a basic knowledge of physics
and chemistry is necessary. This is also supported by rector of UGM.

In the last accreditation, one recommendation concerned the English proficiency of the
students. The program coordinators explain various initiatives to the expert panel to im-
prove the level of English of the students. These include that the English course was in-
creased from two to three credits. Within students’ organizations, the students also offer
activities in English to improve the oral competences among themselves. In addition, stu-
dents are further encouraged to participate in courses outside the curriculum if they want
to continue their improvement professionally. Languages courses at UGM are also offered
in Chinese and German as well as several other languages if students are interested. In the
bachelor program “Computer Science” several elective courses are already offered in Eng-
lish. They are still hesitant to offer mandatory classes in English as some students still have
problems to fully learn in English. Besides, since 2012 UGM offers an international program
fully organized in English in “Computer Science” which is available for students with excel-
lent English skills and foreigners. Within the Department of Mathematics, there is a strong
collaboration with universities in Malaysia including student exchange programs. During
this incoming and outgoing exchange, courses are fully organized in English at UGM and
their partner universities. The students support the need for more English during their stud-
ies including a full compulsory class in English. According to the students, an English module
used to be mandatory, but this was recently changed. Considering the English proficiency
of the average student, the students would recommend including the English class again
into the curriculum to support those students, who still struggle with English. The experts
agree with the students on this subject as the English competences are essential in the
world today, especially in science and technology.

The experts discuss with various parties the soft skills of the students in the four programs
under review. The partners from the industry support the great importance of soft skills for
their day-to-day jobs, requiring especially teamwork, interaction, English proficiency, and
determination. The partners from the industry value that the students from these pro-
grams under review are generally fast learners and very good in theoretical and logical
thinking. They acknowledge that the soft skills of the students have improved during the
last years; nevertheless, there is still room for improvement in their opinion. This includes
more confidence to communicate in English, to present their ideas and show more initia-
tive, such as asking questions.

The experts continue to discuss several individual modules. In the study program “Mathe-
matics”, they inquire why “logic and set” is mandatory while “set theory” is optional. As an
explanation, the program coordinators state that previously both courses were obligatory,
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but these changes were made to accommodate the higher number of electives required by
the MBKM program. They still consider both courses equally important for students in
“Mathematics”, thus, they try to include the most important aspects in other modules
when suitable. They confirm that still more than 50% of all students in the second year take
the module “set theory” because they consider logic as essential in mathematics, which the
experts consider as positive. The experts continue to ask about the competences of stu-
dents in “Mathematics” and “Statistics” on programming. The program coordinators agree
that programming skills are very important for students in these study programs, as many
graduates working in the industry will use programming languages on a daily basis. They
add that they use R and Python in several lectures, in which they combine theory and prac-
tice. Laboratory classes and internships give the students the opportunities to expand their
skills. The program coordinators point out that the most recent changes in the curriculum
included the new courses on data science and machine learning since they are aware that
more than half of their graduates work in data science. The focus of the involved software
lies on free and open source software while also considering recommendations of their
alumni and industrial partners. The program coordinators from the program “Computer
Science” add that they also consider input from their industrial partners. They also have
collaborations, especially in the field of artificial intelligence and through partnerships with
companies using supercomputers. The experts raise the topic also with the students; in
particular, they want to know with development environment and digital infrastructure
they use. Students from “Computer Science” state that they mainly use Eclipse for Java,
Visual Studio Code as well as GIT as a source repository. They add that programming for
android is also available at UGM and that they have access to a variety of software. Stu-
dents from the bachelor program “Mathematics” are further asked about their standard
programming languages, to which they list C++ as a basic and Python as the main program-
ming language for their algorithms. In the study program “Statistics”, the students mainly
use R and Python. In the discussion with the experts, they students are very aware of the
fast changes in the technology sector, especially in data science. In particular, students
from the program “Statistics” express their wish to expand their courses on data mining,
market analysis, technologies in artificial intelligence, and machine learning.

The experts continue to discuss the internships in the bachelor programs bachelor pro-
grams. Based on the MBKM program, in the bachelor programs “Mathematics” four differ-
ent internships are offered which differ in duration and structure. The internships A and B
are internships of one to two months, which is the most often used type of internships.
Internships C and D are longer with a larger workload and more responsibility. While, the
MBKM of bachelor program of “Computer Science” has eight types, with duration in one
or two semester. These MBKM activities are: (1) Student Exchange; (2) internship or field
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practice work activities; (3) school assistance activities; (4) research activities; (5) independ-
ent project activities; (6) village projects activities; (7) entrepreneurship activities; (8) hu-
manitarian project activities. Although the university encourages students to take part in
internships, not all students want to, as they are still optional. The lecturers provide a list
of suitable partner companies in the area of interest of the students. The students receive
two supervisors, one from UGM and one from the company. They need to write a report
to present their performed tasks in the company and share their experience. Usually, stu-
dents use a logbook to track their activities during the internship, which they use as a basis
for writing their report. In addition to the student report, the UGM supervisor also receives
a report from the company supervisor. For participating in the MBKM internships, UGM
offers an additional webpage, which easily connects students with companies. This contrib-
uted to an increase in students joining internships. In the bachelor program “Mathematics”
the number of students joining the MBKM internship still varies between 20 and 50%,
whereas the numbers are higher in the programs “Statistics” and “Computer Science.” The
program coordinators add that they consider the internships as very important since the
students do not only learn to practice their skills but also improve their soft skills. The part-
ners from the industry confirm to the experts that they consider the internship as a positive
development. They report that the duration of the internships recently prolonged from six
weeks (taken in the summer break) to more than two months during regular study time.
The experts consider this collaboration with the industry as very positive; they appreciate
that the companies are from different regions of Indonesia since this offers different op-
portunities for the students. The experts ask especially the students from the program
“Mathematics” and “Statistics” on their involvement in internships. They report that cur-
rently, almost 80% do an internship outside the campus in local companies and start-ups.
Most of them take a short internship during the summer vacation. Students from the bach-
elor program “Computer Science” confirm to the experts that most of them take an intern-
ship in the 5™ or 6™ semester. For many, getting an internship is very easy; therefore, some
have already taken multiple internships during the off-semester periods. The students add
that they also take part in extracurricular activities and activities outside the campus to
deepen their experience. Thus, the students describe a generally very positive opinion on
the possibility to take part in internships.

In the discussion on the bachelor thesis, the students explain the experts that they are sat-
isfied with the information they receive on their bachelor thesis. They get sufficient training
in different courses, which prepares them for their bachelor thesis. The students all receive
a supervisor, who accompanies them in the various steps through their final project. This
includes a first seminar to choose the topics, a second seminar, which introduces them to
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the suitable methods and ethics of scientific work and the following proposal seminar ex-
amination. Still, the students complain that they miss having a seminar on scientific writing.
In their opinion, they receive sufficient information in how to analyze data but not on how
to structure and write a thesis with good illustrations of their data. They mention that one
course is offered, but usually this course is overbooks as they do not have a sufficient num-
ber of lecturers matching the high demand. In the doctoral studies, the sequence is similar
consisting of various seminars and exams documenting personal and scientific progress.

The students describe the experts that for their final project, they have to first contact their
supervisor to find someone who has capacity to take care of an additional student. This
requires filling out a google form to support them in finding the most suitable lecturer. The
online program in selecting the most suitable supervisor has several obstacles, which are
unclear to the students. In some cases, they had to retake the selection, which took extra
time. Some students also report, they wanted to write their bachelor thesis in one field of
studies, but that this was not possible since these lecturers did not have any capacities left
because too many students want to specialize in this area. According to the regulations,
the supervisor needs to meet with the student at least five times to discuss the progress
and results of their final project, which has to be documented with a form. The students
consider the final thesis and the accompanying seminars good and graded fairly. Neverthe-
less, they are not satisfied with the organization with the supervision as it is sometimes too
challenging to find supervisors while on the other hand, supervisors are too busy to give
good advice to the students. They are aware that regulations are in place to organize the
supervision but based on the students’ comments, they see risk that these are not enforce
properly. The experts support the opinion of the students and how issues might arise to
prolong one’s studies based on problems with the final thesis. In addition, there appear to
be problems also concerning double supervision, especially across departments. This is sup-
ported by the teaching staff, who consider especially the bureaucracy as a threshold to
provide joint supervision. Since in these scientific fields of mathematics, statistics and com-
puter science, multi-disciplinary research is very common, the experts also recommend to
reduce the threshold to enable students to receive double supervision with a low amount
of bureaucracy.

The experts discuss with the students from the doctoral program “Computer Science” their
curriculum, especially the number of mandatory courses in the first two semesters. The
students confirm that these courses are very different to courses in their bachelor or mas-
ter studies. Most modules involve reading literature and discussing scientific articles.
Therefore, these courses are more like a seminar than a usual lecture. In some of their
courses, they also need to do practical work whereas in others the practical work is the
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final assessment as a take-home exam. These lectures should prepare them for their stud-
ies and ensure that all students have the necessary competences to perform their individ-
ual research, especially in working with research publication. However, the doctoral stu-
dents mention that there are several studies, who have already taken courses on scientific
writing and research methodology prior to their studies at UGM. These students have cur-
rently no opportunity to skip these courses in the first and second semester to start their
research work earlier. In their opinion, it would be beneficial for those students to be able
to move towards their research faster than the average student would.

The experts summarize that the curriculum of each study program under review enables
students to achieve the intended learning outcomes. The experts confirm that the learning
outcomes are defined for each module, which, in total, enable the achievement of the over-
arching program objectives. Based on the MBKM programes, the curricula offer the students
internships, which are well-integrated into the curricula. The experts confirm that the
higher education institution assumes responsibility for the quality of the internship in terms
of its content and structure. To this end, the university coordinates with the participating
companies and supervises the students during the internship. Nevertheless, the experts
recommend improvements to the curricula. They advise the university to quickly imple-
ment of changes in technology to the curricula to meet the demand of the job market. This
include topics such as artificial intelligence and machine learning for the program “Statis-
tics”, up-to-date software in the program “Mathematics” and “Computer Science.” In ad-
dition they recommend that all student of the bachelor programs should have to attend a
compulsory course in English to ensure each student has reached a sufficient level in Eng-
lish to be competitive on the job market in the sector of science and technology. Moreover,
they recommend that all bachelor students should add one specific course in scientific writ-
ing, which should provide them with the knowledge of writing their bachelor thesis based
on a thorough literature research and data analysis by considering the modern ethics in
science and publishing. In addition, it is recommended to increase the international mobil-
ity among the bachelor students of “Mathematics” to match the outgoing activity in the
other study programs. The experts further raise concerns about the supervision of the
bachelor thesis to which they recommend ensuring a good supervision for all students in
order to prevent a prolongation of the study time. The experts suggest to closely control
the established number of students per supervisor and ensure that each supervisor has
enough time to take care of the bachelor students besides their other responsibilities. In
addition, the experts recommend reviewing their methods to allow double supervision,
which would be beneficial for students and supervisors. Further, the experts consider it
necessary to consider a flexibility to allow well-prepared students in the PhD thesis to ad-
vance fast in their studies towards research. In these cases, the students need to proof their
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knowledge in the compulsory courses they want to skip and verify to their supervisors that
they have reached qualification and skills to perform their scientific work.

Student mobility

The representatives of the rector’s office describe to the experts that students mainly use
the MBKM program for student exchange. Students can take part at other domestic and
international universities or take part in internships at institutes and companies. Since the
university follows the strategy to become more international, UGM supports student ex-
change. For the MBKM student exchange, UGM has established many agreements with
their university partners. The university is continuously expanding their networks across
Indonesia and abroad and are currently working on improved agreements with universities
across Europe. The bachelor program of “Computer Science” had double degrees with the
University of Birmingham and University of South Australia. The representatives of the rec-
tor’s office remark that they have already established various double degrees with univer-
sities in Japan and Europe; they consider that the ASIIN seal has facilitated these collabo-
rations abroad.

Besides the MBKM program, the government offers scholarships named IISMA (Indonesian
International Student Mobility Award), which allows the students to go abroad. In this
scholarship, the government covers all costs for the students exchange to all countries in
the world. This program is limited for undergraduate students while graduate and post-
graduate students have additional grants to travel internationally. Within UGM, around 100
students will go abroad this year with such a scholarship. In order to increase the number
of outgoing students, UGM also has stated to offer courses in French, Korean, Japanese,
and Arabic in addition to the already existing courses in English. According to the repre-
sentatives of the rector’s office, these languages are of main interest for the students as
they represent the main countries of interest for student exchange. From the bachelor pro-
grams “Computer Science”, twelve students are participating in an ISMA exchange in 2021,
eleven students in 2022, and nine students in 2023. The students confirm to take part in
[ISMA to spend time outside Indonesia. They list countries like the Netherlands, New Zea-
land, or Korea as examples for their IISMA exchange. They mention that next to studying
abroad, they also participated in events to introduce Indonesian culture abroad. Students
from the bachelor program “Statistics” and “Mathematics” further tell the experts about
the collaboration of their study program with the UTHM in Malaysia. However, the students
from “Mathematics” report to the experts that spending time abroad is not very easy since
they have a high number of compulsory modules, which prevents them from going abroad
for a longer time. The teaching staff adds that within IISMA, the students can collect 20
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credits abroad. Within this program, the students can also take courses outside their spe-
cific study program to technologies in artificial intelligence and machine learning to
broaden their horizon. Good English is a requirement to take part in IISMA.

The partners from the industry describe to the experts that they also support the education
of the students by offering courses and certificates. These include e.g. the Gojek data sci-
ence university or google certificates. Others offers one-year programs, for example in data

science.

The experts conclude that UGM promotes (international) student mobility through an ap-
propriate framework (structural design of the degree program, recognition of qualifications
and support services). Nevertheless, they identify differences between the bachelor pro-
grams; they recommend promoting student mobility among the students of the bachelor
program “Mathematics” to match the activities in the other programs.

Criterion 1.4 Admission requirements

Evidence:

e Self-assessment reports

Academic guidebook

Regulations student admission graduate programs

UGM Webpage https://ugm.ac.id/en/

Discussions during the audit

Preliminary assessment and analysis of the experts:

According to the Self-Assessment Report, the admission procedures and policies for new
students in the bachelor programs follow the governmental regulations of Indonesia. The
students need to have completed high school and passed a national and school final exam-
ination. The number of newly admitted students depends on the faculty and the study pro-
gram based on their resources. The final number of students is determined each year in a
faculty meeting attended by the dean, chair and secretary of the departments, and the
chair and secretary of the study programs.

The admission is organized centrally by the university in cooperation with a national body
for the entrance tests at the Ministry of Research, Technology, and Higher Education. There
are three different ways by which students can be admitted to a bachelor study program
at UGM:
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1. National Entrance Selection of State Universities (Seleksi Nasional Masuk Perguruan
Tinggi Negeri, SNMPTN), a national admission system, which is based on the academic per-
formance during the high school (25 % of the students at UGM are admitted through this
selection system).

2. Joint Entrance Selection of State Universities (Seleksi Bersama Masuk Perguruan Tinggi
Negeri, SBMPTN). This national selection test is held every year for university candidates.
It is a nationwide written test (subjects: mathematics, Bahasa Indonesia, English, physics,
chemistry, biology, economics, history, sociology, and geography). It accounts for 35 % of
the admitted students at UGM.

3. University written entrance test (Ujian Masuk; UM), students are selected based on a
written test (similar to SBMPTN) and a psychology test specifically held by UGM (40 % of
the students at UGM are admitted through this test).

In addition, UGM offers international classes since 2012 for national and international stu-
dents. The admission to these programs follows different steps for domestic and foreign
applicants. The submission of the application documents is through the UGM online sys-
tem. The documents focus on legal documents and those who prove the suitable qualifica-
tion to enroll in an international study program. In addition, applicants need to participatre
in an interview and a written English and scholastic test. UGM offers one international class
for a bachelor in “Computer Science.”

During the first year, all students are going to study the same modules; after this first year;
after one year, the GPA needs to exceed a certain value or students will drop out. The can-
didates will already choose with their application, in which study program they want to
enroll in. However, after one year, they can newly apply to change their major.

Admission to the doctoral program “Computer Science” requires the students to have com-
pleted their master studies in computer science (informatics), information technology, or
closely related fields. The admission quota is determined for each program during a faculty
meeting based on the availability of various resources provided by the faculty, the depart-
ment, and the study program. Admission to the PhD program is open every semester
through the UGM webpage. Students needs to submit their documents also including two
letters of recommendation. Suitable candidates will be invited to an interview, where they
have to present their research proposal in front of at least five members of the faculty. A
score is calculated based on the application, the interview, and the quality of the research
proposal. The applicants need to reach at least 60 points in the application process to be
admitted to the study program.
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The experts inquire how the usual composition is for these entrance schemes. The repre-
sentatives of the rector’s office explain that they receive students from all over Indonesia.
From the first scheme based on good high school achievements, around 30% of students
are admitted each year. Around 30% are accepted based on their results from the national
examination and around 30% enroll with the test conducted by UGM. In addition, UGM
offers special programs for gifted students from rural areas of Indonesia, students from
unfortunate families, students with disabilities as well as students to excel in sports or arts.
This is part of UGM’s program of inclusivity since they are aware that Indonesia does not
offer equal opportunities to everyone. Between five to ten percent of accepted students
each year are from this program of inclusivity. The representatives of the rector’s office
add that the current number of accepted students contains 56% female students. Although
UGM has already established several international study programs in English, they still plan
to expand this section of their offered programs to attract a larger number of international
students.

The experts also raise the admission criteria for the PhD program. The representatives of
the rector’s office describe that the initial documents, qualifications, and research output
of the students has to be verified and checked. The majority of applicants come from out-
side UGM. The students also need to submit a draft for their PhD research topic.

In discussion between the program coordinators and the experts, they also address the
topics of admission for the doctoral program “Computer Science.” The experts are inter-
ested, how the students compile their initial PhD research proposal. This varied according
to the program coordinators; some students contact one professor in their field of interest
and discuss the proposal whereas others develop their proposal fully independently. They
accept more than 20 students each semester but receive twice as many applications on
average. The program coordinators add that currently, 126 students have already gradu-
ated with a PhD in Computer Science from UGM. Additional 106 students are currently
enrolled in this program.

In summary, the experts consider the admission requirements and procedures to be bind-
ing and transparent. They ensure that students are in principle able to successfully gradu-
ate from the program. The rules for the recognition of qualifications achieved externally
(e.g. at other higher education institutions or outside the higher education sector) are
clearly defined and clear to the students involved.

Criterion 1.5 Workload and Credits
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Evidence:
e Self-assessment report

e Module handbook of each study program

e Curricular overview of each study program

e Webpage of the Ba ,Mathematics” https://slmath.fmipa.ugm.ac.id/en/
e Webpage of the Ba “Statistics” https://s1stat.fmipa.ugm.ac.id/en/

e Webpage of the Ba “Computer Science” https://dcse.fmipa.ugm.ac.id/site/en/un-
dergraduate-computer-science/

e Webpage of the PhD “Computer Science”
https://dcse.fmipa.ugm.ac.id/site/en/computer-science-doctoral-program/

e Discussions during the audit

Preliminary assessment and analysis of the experts:

The study plan of the three bachelor programs under review consider the studies to be
finished within four academic years or eight semesters. In the first and second semesters,
students have to take at least 20 to 22 credits to form the foundation for all further studies.
The definition of one credit or credit union (CU), UGM follows the regulation from the gov-
ernment (Ministerial Regulation No. 3/2020 about the National Standards of Higher Edu-
cation). There, the definition describes that one CU represents 170 minutes of workload
per week, which includes 50 minutes of lecture, 60 minutes of structured assignment and
60 minutes of independent study. One semester consists of 16 weeks; therefore, the work-
load of one CU equals 45.3 hours. UGM uses this as basis to calculate a conversion to ECTS
credit points. Since one CU equals 45.3 hours, the total workload per year on average is
1632 hours. Considering that the total amount of CU for the three bachelor programs under
review is 144 CU, this represents a workload of 6,542 hours. In comparison, the total work-
load of four-semester studies in ECTS credit points is usually between 6,000 and 7,200
hours. A conversion of approximately one CU to ECTS credit points uses a ratio from 1:1.66.
As a result, the workload in one semester would equal around 28 ECTS credit points. UGM
presents a detailed comparison for the three bachelor programs under review:

Program General com- | study program | min. elec- | total MBKM

pulsory compulsory tives
Ba Mathe- | 22 (33 ECTS) | 78 (117 ECTS) | 44 (66 ECTS) | 144 (216 ECTS) | Max 40 ECTS
matics

15.28% 54.17% 30.56% 100% (Semester 6, 7)
Ba Statistics | 22 (33 ECTS) | 78 (117 ECTS) | 44 (66 ECTS) | 144 (216 ECTS) | Max 40 ECTS
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15.28% 54.17% 30.56% 100% (Semester 6, 7)
Ba Com- | 22 (33 ECTS) | 76 (114 ECTS) | 46 (69 ECTS) | 144 (216 ECTS) | Max 40 ECTS
puter  Sci-
15.28% 54.17% 30.56% 100% (Semester 5,6,
ence
7)

UGM reviews the workload and the assigned credit points every semester by the quality

assurance measures.

The workload in the doctoral program “Computer Science” is set between 46 and 50 cred-

its, which equal 172 ECTS credit points. The students have to collect at least 12 theoretical

credits and 34 research credits. The average workload of one semester is seven SCUs.

Based on the types of teaching/learning activities and their respective workloads, there are

two different conversions of SCU to ECTS:

Classroom based (coursework). One SCU for coursework consists of 50 minutes of
lecture, 120 minutes of structured assignments, and 145 minutes of independent
study in 16 activity units. This results in a combined workload of 315 minutes x 16
sessions = 5040 minutes (84 hours). Given that one ECTS is equivalent to 25-30 hours,
we use a conversion of one ECTS equal to 28 hours. Therefore, 1 SCU of coursework
is equivalent to 3 ECTS.

Laboratory based (research work). Students in doctoral programs engage in research
activities for a longer duration compared to coursework. One SCU for research work
comprises 90 minutes of scheduled consultation, 180 minutes of laboratory work (ex-
perimentation), and 150 minutes of independent group discussion over 16 sessions.
This leads to an overall workload of 420 minutes x 16 sessions = 6720 minutes (112
hours). We utilize the conversion of one ECTS equal to 28 hours. Therefore, 1 SCU of
research work is equivalent to 4 ECTS.

Table 3. SCU to ECTS Conversion Rule

No.

Semester SCu ECTS

|, Il (Coursework) 1 3

i, IV, W, VI (Research work) 1 4
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Table 4. The Study Plan of D-CS Programme together with ECTS equivalent

No. | Semester Course SCU ECTS

1 | Elective Courses 6 (min) 6 % 3=18 (min)

2 Il Compulsory Courses ) 6x3=18

3 Il

4 IV : .

5 v Dissertation 34 M x4=138

B VI

Total of ECTS of Doctor in Computer Science Programme 18+18 +134 =172

The experts discuss the option to adapt the workload each semester based on the GPA
(graded point average) of the previous semester. In the SAR, UGM states that students with
a GPA equal or higher than 2.75 have taken up to 24 credits; however, during the discussion
with the program coordinators, they clarify that this is an error. The GPA needs to be be-
tween 3.0 and 4.0 to take between 21 and 24 credit whereas students with a GPA of 2.75
and 2.99 should take between 18 and 21 credits only. The experts ask the students on their
overall workload in the four programs under review. The students explain that they prefer
to take the highest number of credits possible for them during each semester to ensure an
early graduation. Therefore, they usually took between seven and eight modules per se-
mester, which was difficult in their experience, in particular if they wanted to do also ex-
tracurricular activities or join the student organizations. The workload can get high in
courses with a high amount of practical work, presentations, or assignments. Therefore,
the students consider it essential to select a number of courses with distinguished assess-
ment methods to avoid high peaks of workload, which depends on the courses offered in
each semester. The students feel as there is an imbalance between courses with assign-
ments between the summer and winter semester, which hinders learning without peaks in
workload. In contrast, some students remark that it is also possible to finish the studies in
less than the average time; e.g. some students finish the bachelor program in three years
because the internships allow them to collect credits as they can work next to studying.

In the doctoral program “Computer Science”, the students consider the workload generally
as adequate. Nevertheless, they consider it challenging to accommodate the compulsory
courses with their demanding research, which often spans across faculties or institutions.

The experts confirm that a credit system is based on the student workload is implemented.
The workload includes contact hours and self-study time and compulsory components of
the study program are included. The experts acknowledge that UGM awards credits for
every module based on the respective workload. The estimated workload is realistic and
well-founded, so that the study program can be completed in the standard period of study.
The experts saw evidence that the workload is regularly monitored whether the credits
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awarded for each module correspond to the actual student workload and whether the dis-
tribution of the workload across all semesters enables graduation within the standard pe-
riod of study. Students are involved in these processes. If adjustments are made, they are
well documented. However, the experts saw indication for differences in the workload be-
tween the semesters, in particular the bachelor programs “Statistics” and “Computer Sci-
ence.” The peaks in workload involve semesters with a high number of assignments and
practical work, which could exceed the estimated workload of certain modules.

Criterion 1.6 Didactic and Teaching Methodology

Evidence:
e Self-assessment report

e Module handbook of each study program

e Discussions during the audit

Preliminary assessment and analysis of the experts:

All degree programs adopt outcome-based education as their main learning method, an
approach that emphasizes the continuity of the learning process innovatively and interac-
tively. Lecturers at UGM involved in the study programs under review employ various
teaching methods. These include lectures, classroom and laboratory exercises, assign-
ments, project work, and seminars. The courses involve group work to train the soft skills
of the students. Students are supposed to attend classes and to work independently on
their structured assignments. The laboratory takes place in the same semester to compli-
ment the deeper understanding of the topic of one course.

While in some foundation courses, teacher-centered learning is still dominate, other
courses focus on student-centered learning techniques targeting to develop their analytical
and critical-thinking skills as well as their soft skills. Student-centered learning includes
presentations, demonstrations, role-plays, and other methods, which bring the student in
the focus of the lecture. Other class activities include in-class exercises and quizzes.

To ensure that students follow most teaching and learning activities, the faculty of agricul-
ture requires students to meet a minimum of 75% of class attendance for each course they
take. Students who fail to comply with the requirement will not be allowed to take the
course exam. Furthermore, a failure in completing the required course component will also
result in an incomplete grade for the course.
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In courses of the bachelor program “Mathematics”, which are considered difficult by stu-
dents, additional tutorials are offered. This includes, for example, modules such as Intro-
duction to Logic, Calculus, Linear Algebra, or Introduction to Analysis.

The use of e-learning elements in the learning process allows for class activity without phys-
ical attendance. To facilitate the use of blended learning, UGM has developed a Moodle-
based e-learning system (eLOK or e-Learning for Knowledge Sharing) and has subscribed
for using the webinar platform Cisco Webex.

The experts discuss with the teaching staff the different support they receive for their lec-
tures and grading. In the bachelor program “Mathematics”, they mainly employ tutors and
grading assistance. The tutors are only approved for specific courses, which usually are the
basic courses such as “Logic and sets”, “Algebra” or “Analysis” as these are often difficult
for students. Graders are only used in courses with a large number of students; they sup-
port the lecturer in giving grades on homework, quizzes, projects and assignments. The
lecturers are still responsible for grading the mid-term and final exams.

The students confirm to the experts that various teaching methods are implemented into
the study programs under review. They confirm that the classes often include assignments
and presentations. These include group assignments with real-life data, which the students
consider as very positive. This is comparable to the study program “Statistics.” Especially
the elective courses have a high number of practical lessons. In the bachelor program
“Computer Science”, they include assistants and graders. There, assistants help the lecturer
concerning laboratory classes whereas the graders support the lecturer with assignments
or homework. They confirm that the requirement to employ a grader is 30 students in one
module. The teaching staff mention to the experts that these assistants, tutors and graders
receive money for their tasks, which makes this beneficial for everyone.

In conclusion, the experts confirm that a variety of teaching methods and didactic means
are used to promote achieving the learning outcomes and support student-centered learn-
ing and teaching. The study programs contain an adequate balance of contact hours and
self-study time. The experts see evidence that the teaching methods are regularly reviewed
whether the utilized learning and teaching methods support the achievement of the pro-
gram objectives.

2. Exams: System, Concept and Organization

Criterion 2 Exams: System, concept and organization
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Evidence:
e Self-assessment report

e Module handbook of each study programs
e Examples of exams seen during the on-site visit
e Examples of final thesis seen during the on-site visit

e Discussions during the audit

Preliminary assessment and analysis of the experts:

In the SAR, UGM describes that the examinations are designed to assess to which extent
the learning outcome were fulfilled. Exams are applied to evaluate the students’ achieve-
ment in each module by providing assessment scores. Between the bachelor programs and
the doctoral programs, there are differences in the concept and organization of examina-
tions.

In the examination in the three bachelor programs under review, every module applies
several assessment methods and types depending on the content, the delivery methods
and emphases. The final grade for the course is determined by the means of all assess-
ments. Exam methods applied in these programs under review include individual assign-
ments, group assignments, quizzes, laboratory exams, pre-test, post-test as well as mid-
term exam and final exams. Specific courses also include a final presentation, which is pre-
pared as a group and given in front of a panel. The applied types of examination in one
module are determined at the beginning of the semester by the lecturers or a team of lec-
turers considering the intended learning outcomes. The information is included in the mod-
ule handbooks and explained to the students at the beginning of the course. The mid-term
and final examinations are scheduled by the FMNS and are conducted in written form. Mid-
term examinations usually take place in the eighths or ninths week of the semester. A pe-
riod of two weeks is determined to avoid overlap of examination days between courses.
Students have one week off to prepare for their final exam; all final examinations take place
in a two-week period. Before each mid-term and final examinations, a team reviews the
exam questions to ensure they are suitable for the content and learning outcomes of the
module. Graders are additionally employed to support the lecturers in large classes.

Grading for the MBKM program are following governmental guidelines. The MBKM activi-
ties include internships, student exchange, short courses, or also double degrees (Ba “Com-
puter Science”). In student exchange, short courses or double degrees, the grades from
other institutions are accepted and included in the students’ transcript of records. Intern-
ships are graded based on a report the students have to submit afterwards. This report
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explains the activities conducted during the internship as well as their achieved compe-
tences. In some cases, students have to additionally present their tasks and achievements
of their internship or/and receive grade from their supervisors in the cost company/insti-
tutions.

The final grade is expressed as a letter based on a numerical value:

Grade A A- | A/B| B+ B B- B/C | C+ C C- | ¢/D| D+ D

Numer-

ical 40037535 |3.25|3.00 275|250 225|200 175|150 1.25]| 1.00 | 0.00

value

For transparency, lecturers are encouraged to return students’ work. Students, who fail in
certain exams may retake the course in the next semester or the next year. Students, who
cannot attend the exam due to illness or other severe reasons, can postpone the examina-
tion to another day by presenting valid relate documents. Students with disabilities receive
necessary assistance based on a case-to-case evaluation.

At the end of their bachelor studies, students have to write a mandatory final thesis. The
students work independently on their final project under the supervision of their advisor(s).
The final project shall allow the students to show their capabilities to perform an individual
assignment at the level of a bachelor’s degree. The final project will assess the student’s
initiative and their skills to plan, report and present their research. The research compo-
nent of the final projects might include literature studies and/or research/laboratory ex-
periments. The defense of the bachelor’s thesis is organized after the final thesis was sub-
mitted. The defense will take place in front of a board of examiners and will impact the final
grade of the thesis next to the written work of the thesis and the students’ handling of data
and capabilities to analyze their work. While in the bachelor programs “Mathematics” and
“Statistics”, four to five examiners are required as well as a grade of C+ to pass, within the
bachelor program “Computer Science” three to four examiners are necessary and a grade
of C to pass the examination.

Examinations in the doctor program “Computer Science” are integrated in order to assess
the achievement of the students regarding the determined learning outcomes. The learn-
ing consists of theoretical and research activities, which apply different assessment meth-
ods.

Students participate in theoretical courses during the first and second semester. Usually,
students visit four to five courses; each course includes special types of examinations,
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which are described in the module handbook. In most courses, the assessment is based on
an individual assignment, such as reviewing research articles or textbooks or implementing
an algorithm and testing them on a certain set of data. Results are usually summarized in a
written report. In the cases of theoretical courses, some also use mid-term and final exam-
inations. The minimum grade for passing a theoretical course is B; students who fail or want
to improve their grade can retake this course.

Assessment of the students’ research work is based on (1) monitoring and evaluation, (2)
comprehensive examinations, (3) dissertation manuscript evaluations and (4) closed exam-
ination / dissertation defense. The student’s supervisor monitors the research activities;
every four months, an evaluation of the research progress takes place based on a team of
reviewers, who consider the past months and outlines the research activities for the next
period. This includes discussion on the publication strategy. A comprehensive examination
takes place to review the student’s research proposal based on the initial proposal and the
preliminary research results. The committee consists of a promoter team and three to four
examiners. This comprehensive evaluation takes place once the student has completed
their theoretical courses in the first and second semester. This marks the point in their
studies, from which the students exclusively focus on their research (usually in the third
semester). The next step in the process involves the dissertation manuscript evaluation.
This takes place after the main research work was already completed and summarized in
the dissertation manuscript. The reviewer team will study the content of the manuscript
and decide if it meets the requirements for a PhD thesis. The student might revise the dis-
sertation manuscript based on the comments of the review team. The review team needs
to approve the revision, before the student is allowed to prepare for the dissertation de-
fense. In addition, the student has to meet the publication requirements in order to finish
their studies. The dissertation defense is a closed examination lasting for 2.5 hours. It in-
cludes a 30-minute presentation as well as two hours of questions.

The program coordinators mention in the discussion, that during the last five years they
have changed the examination types in the programs. Instead of predominant written ex-
ams, the assessment methods were diversified including more projects and assignments.
The state to the experts that the students are well-aware of the types of exams used, which
is explained in the module handbook and discussed in the class.

The experts are further interested in the tasks and qualifications of graders. The program
coordinators describe that graders can be included to all exams if necessary. Usually, there
are many applications to grader jobs. The grading itself is performed in close consultation
with the lecturer and follows clear grading rules. The grader and the lecturer discuss alter-
native solution for questions to ensure fair grading of the assessment. An additional quality
check for grading is performed in which the grader has to solve exam questions themselves
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in order to prove their competences. After proofing their competences, the graders are
hired by the department. Graders are limited to courses with more than 30 students. Once
the department receives a list of registered students in each course for the semester, they
review in which courses graders are necessary. Students in bachelor and master programs
can then apply for these jobs. Although their main job is grading, in some courses graders
are also integrated in giving tutorials, e.g. on machines or techniques. Graders are not in-
cluded in the grading of the final project or thesis.

The experts confirm that the exams in the study programs under review are organized to
assess the extent to which the defined learning objectives have been achieved. All exams
relate to specific modules and provide students with feedback on the competencies that
they have acquired.

The study program includes a final thesis or final project. It demonstrates that the students
can work independently on a task at the intended level of the study programs. The exams
are specified for each module, which is clearly stated in the module handbook. The assess-
ment rules are transparent and rules for make-up exams, non-attendance, cases of illness
as well as compensation of disadvantages in the case of students with disabilities or special
needs (e.g. pregnancy, childcare, caring for relatives) etc. are established. The experts con-
sider the number and distribution of exams ensure an adequate workload as well as suffi-
cient time for preparation. Examinations are marked according to transparent criteria. Stu-
dents have the opportunity to consult their lecturers about the results of their exams. They
state that the types of exams are regularly reviewed whether the exams can adequately
determine the achievement of the learning objectives, whether the requirements are ap-
propriate to the level of the degree programs and whether students have sufficient time
for preparing and conducting the exams.

3. Resources

Criterion 3.1 Staff and Development

Evidence:

e Self-assessment report
e Staff handbook

e Webpage Department of Computer Science and Electronics
https://dcse.fmipa.ugm.ac.id/site/en/welcome/
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e Webpage Department of Mathematics https://matematika.fmipa.ugm.ac.id/id/

e Discussion during the audit

Preliminary assessment and analysis of the experts:

The staff at UGM receives recognition and support by the university rectorate. Recruitment
of new staff members is transparently advertised online and open for everyone meeting
the requirements. The recruitment is based on criteria including among others the aca-
demicrecord of the applicant, their teaching skills, soft skills, management skills, ethics and
English proficiency.

Next to the governmental regulations, UGM has its own internal guidelines for its scientific
and supporting staff members. The staff is required to work at least 12 credit units (equal
to 36 working hours per week) of teaching, research, and community service each semes-
ter. The academic staff needs to provide a work plan and write a report on their activity
each semester. The head of the department considers the academic staff members’ per-
formance in teaching, research, and community service each semester. Within FMNS, in-
centives are issued to encourage the staff members to perform their research. This includes
research grants offer by UGM and well as financial support to publish manuscripts and at-
tend conferences.

Currently, FMINS employs 201 full time academic staff members within its four depart-
ments. The Department of Computer Science and Electronics has a staff of 57 members
whereas the Department of Mathematics employs 48. The qualification of the staff mem-
bers is as following:

Position Department of Computer | Department of Mathemat-
Science and Electronics ics

Professor 2 7

Associate professor 11 11

Assistant professor 19 13

Instructor 13 10

Teaching assistant 12 7

Academic assistant 0 0

total 57 48
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Position Department of Computer | Department of Mathemat-
Sciences and Electronics ics

Doctor 32 33

Master 25 15

Bachelor 0 0

total 57 48

The staff student ratio in the year 2021/20022 is 1 to 11.38 for all programs in the Depart-
ment of Computer Science and Electronics (649 students) and 1 to 13.45 in the Department
of Mathematics (646 students). Basic courses are provided by lecturers from the Faculty of
Language, Faculty of Philosophy, and the Faculty of Economics. The average working load
in the Department of Mathematics is 37.04 hours per week or 12.96 credits per semester.
This includes education, research, community services and supporting activities. Next to
the academic staff, the Department of Mathematics employs twelve non-academic staff
members, which includes a librarian, a technician and ten people responsible for admin-
istration. In the Department of Computer Science employs 17 non-academic staff mem-
bers, which includes seven lab assistants, seven administrative staff, one technician and
two academic IT experts and operators. Visiting experts are welcome to give short classes,
such as academics from other institutions or experts from companies.

Within each department, the staff is divided into research groups or labs. Each research lab
organizes activities such as scientific discussions, monitoring and carrying out courses, as-
signing lectures and supervisors and other member’s activities. Students are often involved
in the research activities resulting in joint projects and publications. In community service,
the academic staff members shall share their experiences and knowledge to improve the
living quality and the community. This includes giving training to high school teachers or
students, organizing competitions and collaborating with enterprises. Next to teaching, the
staff also acts as academic mentors to students to give advice in academic issues such as
choosing electives or explaining academic rules.

Among the 57 staff members from the Department of Computer Science and Electronics,
32 hold a doctorate and are therefore allowed to teach in the doctoral program “Computer
Science.”

UGM encourages their staff to continue their education of both academic and non-aca-
demic staff members. This includes the promotion of the academic staff to full professors

42



C Expert Report for the ASIIN Seal

and the support for non-academic staff members to develop their management and lead-
ership skills. Once a semester during a meeting, various opportunities of further education
are discussed and discuss the challenges in the current career development. UGM offers
grants for research and community service to strengthen their involvement in research and
outreach. Annual grants are also provided for international trips and collaborations. Fur-
thermore, UGM provides support to apply for external funding.

To ensure the continued training, each department needs to submit a budget explaining
their strategy including training and certifications. Other training includes professional
training in teaching or skills such as leadership. Members from the academic staff also have
the opportunity to join industrial internships as experts.

In the discussion with the representatives of the rector’s office, the experts ask how the
recommendation from the last accreditation on hiring more employees who graduated
from outside UGM was realized. The representative of the rector’s office confirm that this
recommendation was taken into action; during the last new hiring processes, several indi-
viduals were hired, who have graduates from other national and international universities.
Nevertheless, they state that the application process is open and everyone who fulfills
these requirements can apply.

The discussion continues with the workload of the lecturers at the Department of Mathe-
matics and the Department of Computer Science and Electronics. The program coordina-
tors explain that according to the governmental regulation, the workload for each lecturer
ranges between 12-16 credits, where one credit includes three hours of preparation, grad-
ing and student support. The program coordinators describe that several lecturers spend
most of their time with teaching with little time for research and community service. There-
fore, they would like to increase the human resources in the department to increase the
research output. However, the program coordinators state that it is increasingly difficult to
find suitable personnel for teaching. Currently, all teaching staff works between 12-16 cred-
its of teaching while research and community service range only around five credits. The
program coordinators confirm that the lecturers have good collaborations with the indus-
try to share facilities. The program coordinators from the Department of Mathematics add
that they have to additionally teach supportive classes in other study programs. They try to
develop strategies to allow each staff member time for research. The teaching staff reports
to the experts that their teaching load might be equal to 16 credits; however, they all find
time to conduct research. The teaching staff therefore does not see any problems with high
teaching load and mention to the experts that they have several scientific projects to prove
their activities. These include grants from UGM and from the government. Lecturers from
the doctoral program of “Computer Science” add that their projects also fund several PhD
students. Considering the staff mobility, the teaching staff confirm their possibilities to
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spend time outside UGM. They do not have specific grants in Indonesia, but staff exchange
can be achieved with exchange projects and funding such as DAAD or OAD.

In the discussion with the teaching staff, the experts raise the topic of student counselling
beside their academic supervisors. The teaching staff confirms that there are raising prob-
lems with students feeling stressed. UGM offers counselling for those students. This in-
cludes a service on campus as well as a hotline, where students receive counselling on the
phone. UGM further operates a crisis center. In addition, they offer counselling at faculty
level, who collaborate with the faculty of psychology and the medical center. The teaching
staff remarks that these services are also available for all employees of UGM.

The experts summarize that the composition, professional orientation, and qualification of
the teaching staff are suitable for successfully delivering the study programs under review.
The research and development of the teaching staff contributes to the desired level of ed-
ucation. In the opinion of the experts, the lecturers have the opportunity to further develop
their professional and didactic skills and are supported in using corresponding offers. How-
ever, the experts recommend the teaching staff to increase their outgoing activities and
participate in international staff exchange.

Criterion 3.2 Funds and equipment

Evidence:

e Self-assessment report
e Staff handbook

e Webpage Department of Computer Science and Electronics
https://dcse.fmipa.ugm.ac.id/site/en/welcome/

e Webpage Department of Mathematics https://matematika.fmipa.ugm.ac.id/id/
e List of Memorandums of Understanding
e Example of Intellectual property Rights letter

e Visitation of the campus at the Department of Mathematics and the Department of
Computer Science and Electronics

e Discussion during the audit
Preliminary assessment and analysis of the experts:
UGM is mainly funded by the government of Indonesia and by tuition fees. As a public state

university, UGM receives financial support by the government. These funds are mainly
allocated to pay salaries and incentives of their staff, cover operational costs, and offer
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competitive research grants. The structure of the student tuition fees is based on individual
circumstances and parental backgrounds, considering factors such as residency status,
program of study, and financial need. The UGM website outlines the specific tuition fee
rates applicable to different categories. The financial management processes in the study
programs are executed through a performance-based management system and financial
management information system. The tuition fees need to be paid each semester. The
tuition fees will be divided and 20% will be distributed to the UGM, 40% to the FMNS and
40% to the responsible departments.

Additional funds from grants can be applied through government and non-government
organizations/institutions. In the Department of Mathematics and the Department of
Computer Science and Electronics, external research funds were collected each year. These
include community service’s grant, research grants and other governmental funding. The
financial support in the departments is mainly distributed on academic activities and
community service, administration and program development.

In addition, UGM offers their staff and students access to a language training center, a
health center, an Information and Technology resource Center, sports facilities, and a
mosque. Students have the possibility to apply for student lodges in four residence halls
inside and outside the campus. The Campus is large and offers the students recreation in
two small forests and a valley with a small lake.

The UGM offers a university library, a faculty library and department reference rooms. The
university strategy includes constantly expanding their books and journal access. The
libraries offer internet access as well as rooms for reading, discussions, a cafeteria, and
room for prayer. In addition, students have access to the digital libraries of other
institutions including the Institut Teknologi Bandung, Universitas Indonesia, and the
national library. The faculty libraries also offer similar facilities including rooms for reading
and discussion. In the discussion, representatives of the rector’s office remark that the
library was significantly improved during the last five years.

The Department of Mathematics also has equipment to complete the laboratory work,
which mainly represents a computer room for practical exercises. Computers are renewed
on a five-year basis and equipment is all software integrated in their courses. These rooms
can be used by up to 30 students and are currently used in 22 courses.

The Department of Computer Science and Electronics offers several facilities. There are
four computer teaching laboratories use in the bachelor program “Computer Science”
containing each 25 computers. Next to these teaching laboratories, the department has
further five research laboratories, which offer more advanced equipment. Students can
access these labs during office hours, which will be used mainly by students working on
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their thesis. Doctoral students in “Computer Science” receive full access to the research
laboratories. UGM offers specifically eight computers to the PhD students to perform their
experiments. Additionally, they receive a working space at the department.

The representatives of the rector’s office confirm to the experts that UGMs total funds
compose of one third of governmental funds, one third of tuition fees and one third from
research projects and university enterprises. They explain that there were certain budget
cuts during the COVID-19 pandemic, but there were also COVID-19 related new funding
opportunities. During this period, UGM has cut their tuition fees by 25% as it was suggested
by the government to continue to support their students.

During the discussion, the partners from the industry confirm that they collaborate with
UGM; these includes also shared equipment. This is also remarked by the teaching staff.
They explain to the experts that they require specific funding for buying new equipment,
which can either be from the government or the industry. Both funding schemes are based
on projects. Industrial collaboration also might include joint lectures or guest lectures from
their partners. In their collaborations, several industrial partners also provide the university
with software licenses needed on the job market.

The experts also ask the students if they consider the equipment as adequate and if they
receive enough technical support and resources. The students from the bachelor program
“Computer Science” consider the facilities as well-equipped; they have enough laboratory
access to work on their final research project as well as literature access. Students from the
program “Statistics” support this and they are also satisfied with their faculty, library and
its computer laboratories. The students are also aware that they can borrow laptops from
the university to conduct their analysis if their personal devices are not good enough. The
students further appreciate the internet connection on campus, as well as their co-working
spaces. Similarly, the students of the doctoral program “Computer Science” consider they
have sufficient access to laboratories and literature to do their scientific work. This includes
remote access to run their algorithms from home. However, they raise a point of criticism
as they wish the facilities would be open longer in the evening for them to study and per-
form their research. The teaching staff confirms the improve situation of their facilities
since the opening of a new building. This gives them more space in their offices and for
teaching.

The experts also raise the topic of intellectual property. The teaching staff confirms that
they have already registered patents and that UGM has a specific policy on this issue.
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The experts conclude that the financial resources and the available equipment constitute
a sustainable basis for delivering the degree program. This includes secure funding and re-
liable financial planning, sufficient infrastructure in terms of both quantity and quality and
binding regulation of internal and external cooperation.

4. Transparency and documentation

Criterion 4.1 Module descriptions

Evidence:

e Module handbook of each study program

e UGM Webpage https://ugm.ac.id/en/

e Webpage of the Ba ,Mathematics” https://slmath.fmipa.ugm.ac.id/en/
e Webpage of the Ba “Statistics” https://slstat.fmipa.ugm.ac.id/en/

e Webpage of the Ba “Computer Science” https://dcse.fmipa.ugm.ac.id/site/en/un-
dergraduate-computer-science/

e \Webpage of the PhD “Computer Science”
https://dcse.fmipa.ugm.ac.id/site/en/computer-science-doctoral-program/

Preliminary assessment and analysis of the experts:

UGM offers module descriptions to each module of all study programs under review on
their webpage. These can be downloaded for each module or the entire study program by
students and stakeholders. The module handbook compiles the information of one study
program; each module description is prepared by the responsible lecturer(s). It contains
the module name, the semester, contact person, lecturer(s), language(s), relation to the
curriculum, type of teaching, contact hours, workload, credit points, and requirements ac-
cording to the examination regulation. Furthermore, each description lists the recom-
mended pre-requisites, learning outcomes and their corresponding PLOs, content study
and examination requirements, forms of examination, employed media, assessment, and
evaluation, reading list, and the date of the last amendments. In addition to the module
handbook, the students receive a weekly plan, which are distributed internally on the pro-
gram’s platform.

After studying the module descriptions, the experts confirm that they include all necessary
information is included in the module handbooks. Further, the module descriptions are
accessible to all students and teaching staff.
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Criterion 4.2 Diploma and Diploma Supplement

Evidence:
e Self-assessment report

e Example of diploma certificates
e Examples of diploma supplement

e Examples of Transcript of records

Preliminary assessment and analysis of the experts:
UGM describes in their self-assessment report, that it issues a diploma certificate shortly
after graduation.

The experts confirm that the graduates of all four study programs under review are
awarded a Diploma and a Diploma Supplement after graduation. The Diploma consists
of a Diploma Certificate and a Transcript of Records. The Diploma Supplement contains
all necessary information about the degree program including acquired soft skills and
awards (extracurricular and co-curricular activities). The Transcript of Records lists all the
courses that the graduate has completed, the achieved credits, grades, cumulative GPA,
and mentions the seminar and thesis title.

Criterion 4.3 Relevant rules

Evidence:

e Self-assessment report
e UGM Webpage https://ugm.ac.id/en/
e UGM Academic regulation
e Governmental regulations
e Discussion during the audit
Preliminary assessment and analysis of the experts:

As a state university, UGM follows governmental rules and regulations; in addition UGM
has issues several internal guidelines in the university and each faculty.

The experts reviewed the access to the rights and duties of both UGM and the students;
they consider them as clearly defined and binding. All rules and regulations are published
on the university’s website and hence available to all relevant stakeholders. In addition, the
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students receive all relevant course material in the language of the degree program at the
beginning of each semester.

5. Quality management: quality assessment and develop-
ment

Criterion 5 Quality management: quality assessment and development

Evidence:

e Self-assessment report
e UGM Webpage https://ugm.ac.id/en/

e Discussion during the audit

Preliminary assessment and analysis of the experts:

UGM describes in their self-assessment report their internal and external quality assurance
processes. UGM issues their own quality standards and apply several levels of quality as-
surance. UGM outlines how they achieve continuous improvement of their institution and
study programs while complying with academic policies, academic regulations, quality
manuals, and quality procedures. Furthermore, they ensure that all graduates have
reached the determined competences within their study program and that these compe-
tences are relevant to the demands of the stakeholders and society. The quality assurance
at UGM is conducted by the Office of Quality Assurance, which is supported by the Quality
Assurance Unit at faculty level and the Semester Coordination Team at department level.

External evaluation takes place by accreditation agencies including the National Accredita-
tion Board of Higher Education (BAN-PT) and international agencies.

In addition to the surveys, there is an annual Internal Quality Audit to evaluate whether the
general learning objectives have been achieved. This is held annually, assessing all aspects
of the educational process conducted by the degree program. The assessment is carried
out by two auditors. During the internal audit, lecturers, students, administrative staff, and
degree program management are interviewed.

Internal evaluation of the quality of the study programs is mainly provided through student
and alumni surveys (annual tracer study conducted by the university). The students give
their feedback on the courses by filling out the questionnaire online (EDOM). Giving feed-
back on the classes is compulsory for the students; otherwise, they cannot access their
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account on the digital platform SIMASTER. There are various categories in the question-
naire (e.g. schedule, course materials, workload, and motivation). A compilation of the stu-
dents’ feedback is sent to the respective lecturers. As the students point out during the
discussion with the peers, there is also the possibility to give a direct and informal feedback
to the teacher. Since 2022, all study programs are monitored online for their learning pro-
cess. Every semester, a group holds meetings (usually two per semester) to discuss the
teaching and learning process of the ongoing semester. This also involves students’ repre-
sentatives. In addition, one alumni meeting is organized once each year. Stakeholders are
also integrated in the quality assurance through meetings and email surveys. UGM further
conducts tracer studies to track the employability of the graduates.

The results of internal quality assessments are evaluated on faculty level during the Man-
agement Review Meetings, attended by the dean, vice deans, heads of departments, heads
of laboratories, degree program managements and the Quality Assurance Unit. The RTM
takes the final decision on all audit findings and initiates corrective actions if necessary.

In the discussion with the expert panel, the representatives of the rector’s office explain
that one improvement supported by the quality management was the shorting of the study
period on the three bachelor programs under review.

The experts raise the topic of students’ involvement in the quality management with the
representatives of the rector’s office. They confirm to the experts that students are part of
the decision-making process as they are part of the board of trustees. The students also
receive questionnaires on the courses. The student questionnaires are given to the stu-
dents after their final examination. To see the results of the exam, the students are invited
to take part in this survey. They usually assess the lecture as well as the lecturer. Based on
the new university regulations, the information on the results of these courses be given
back to the students. The representatives of the rector’s office add that it is unique at UGM
that students are also involved in the decision on the amount of their tuition fees if they
consider the current values does not match their financial status.

They explain to the experts that students and stakeholders are also brought together in
their decision-making university bodies. In addition to offline events, there exists also on
online platform as a service from UGM to the industrial partners and students. This mainly
focuses on seminars, internships, and job opportunities.

The program coordinators confirm the structured monitoring of the study programs at
UGM. They confirm that usually, there are around four reports on the monitoring of each
study program. Students are also involved in the monitoring process and the compilation
of these reports. This follows the learning process and evaluates the learning outcomes of
individual students. Every four month, they test if the students have met the requirements
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during an evaluation. The program coordinators add that they use the monitoring to verify
if the PLOs were achieved in the study programs. The students consider the monitoring of

their study progress as positive.

The standard duration for studying is also discussed in several discussion rounds. The rep-
resentatives of the rector’s office state that the average time to graduation was reduced
during the last years. The long time to finish the studies was a major point of criticism in
the past, therefore the universities has applied several methods to improve the situation.
The current average study time in the bachelor programs is round 4.5 years instead of 4
years. They explain that the students had difficulties in finishing their thesis during the
COVID-19 pandemic. One main factor were difficulties in scheduling meetings, internships,
and exams, which took place up to four weeks later than planned. As a result, in many
cases, the students finished their studies within four years, but needed more time to de-
fend their thesis. Other students needed more than one semester for their bachelor project
since the schedules for laboratories were limited during the pandemic. The students and
alumni state that writing the bachelor thesis in one semester is not a problem in their opin-
ion outside the pandemic. In contrast, for the PhD the biggest threat to prolong the studies
is the mandatory publication in a ranked journal. Others report that the data acquisition
can cause problems, which prolong their studies. Students with scholarships add that they
need to finish their studies in a defined amount of time without exceptions. The doctoral
students confirm that the biggest challenge to finish their studies in the recent years was
the laboratory access for their research during the COVID-19 pandemic. However, since
2022, the situation has gradually improved. The experts are aware of such problems and
consider the presented average study time as acceptable.

The students confirm to the experts that they take part in the evaluation at the end of the
semester. Afterwards, at the beginning of the following semester, they have a hearing ses-
sion and open discussion with the quality management, where the results of the evalua-
tions are discussed. The students add that EDOM is a software from the quality manage-
ment from UGM they use for general feedback while they prefer to use the TKS made by
the Semester Coordination Team. Within this system, the students can create their own
guestions; therefore they can be more specific for their study program and class. The stu-
dents additionally report that their batch chairman holds two meetings during the semes-
ter with them to receive direct feedback. In the bachelor program “Statistics” this person
also creates their survey questions for their batch, which integrates question suitable for
their course. The students of the various programs under review agree that they can see
changes in these courses in the following semester; therefore, their opinion is recognized
by UGM to improve the program.
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In conclusion, the study programs under review are subject to periodical internal quality
assurance which includes all stakeholders. The results of these processes are incorporated
into the continuous development of the programs. Processes and responsibilities are de-
fined for the further development of the programs. The results and any measures derived
from the various quality assurance instruments used (various survey formats, student sta-
tistics, etc.) are communicated to the students.

D Additional Criteria for Structured Doctoral Pro-
grams

Criterion D 1 Research

Evidence:

e Self-assessment report

e Examples of doctoral thesis

e Webpage UGM

e Webpage doctoral program “Computer Science”
e Curriculum document

e Discussion during the audit

Preliminary assessment and analysis of the experts:

According to the self-assessment report, students of the doctoral program “Computer Sci-
ences” should develop the abilities to design and carry out original research at the forefront
of their discipline. Therefore, students focus on doing independent research under super-
vision, which covers 74% of their six-semester study plan. To be accepted, students need
to submit a research proposal together with their applications to proof their skills in scien-
tific thinking. The potential of their research initiatives will be decided by an examiner
board together with the qualifications of the applicants. Already before the beginning of
the semester, the department organizes a meeting to discuss the most suitable supervisors
or team of promoters for each nearly accepted student. The determination depends on the
workload of each person as well as the area of expertise. This team of promoters will serve
as a first contact, who supports the students in developing a study plan and selecting the
most suitable elective courses. After attending theoretical courses in the first and second
semester, students have to present their research proposal again with preliminary results
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in front of a committee to define their research topic. During these examinations, the stu-
dent receives additional ideas to define their scientific work. The Department of Computer
Science and Electronics offers the students equipment and access to computer laboratories
to conduct their experiments. Following this comprehensive examination, the student fo-
cuses predominately on research in their doctoral studies. During their doctoral studies,
the students publish at least one scientific article in an international journal with an impact
factor and reputation. The progress in their scientific work is monitored by two lecturers
and two students, who meet three teams a year. During this meeting, the scientific pro-
gress of the past and future next four months will be discussed to ensure a successful grad-
uation in time. Besides the mandatory courses, UGM offers additional courses and work-
shops in academic writing and presenting as well as research tools and methods to support
the students in their studies.

Students can address a wide scope within their doctoral studies. This includes fundamental
theoretical studies as well as cutting-edge developments in the fields of robotics, computer
vision, intelligent system, bioinformatics and more. UGM offers the following laboratories
to the students to conduct their research:

1. Algorithms and Computation (algorithms, formal methods, cryptology, statistics,
and computation that support other fields)

2. Intelligent Systems (methods/algorithms, uncertainties, decision support systems,
natural language processing, and hardware/software to enable a system to perform
intelligent tasks)

3. Data and Software Engineering (data mining, mobile and cloud computing, data-
base, information management, software engineering for specific purposes)

4. Electronics and Instrumentation (systems that being used to measure/detect, ma-
nipulate/process signal, as well as the processing and displaying of physical quanti-
ties, systems that being used to measure/acquisition of physical quantities data)

5. Computer Systems and Networks (software systems, operating systems, hardware
and networks, system security)

The experts consider that the graduates acquire advanced, cutting-edge knowledge in the
study program and are able to demonstrate, on the level of internationally recognized sci-
entific research, a deep and comprehensive understanding of their research field. In the
opinion of the experts, the students demonstrate the ability to design and carry out an
original research project at the forefront of the discipline, contribute to the advancement
of science, and are able to adequately present the results to different audiences.
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Criterion D 2 Duration and Credits

Evidence:

e Self-assessment report
e Academic guidebook
e Curriculum document

e Discussion during the audit

Preliminary assessment and analysis of the experts:

The doctoral program “Computer Science” has a standard duration of six semesters or
three academic years. During the first and second semester, students have to participate
and compulsory (six credits) and electives modules (six credits). The compulsory modules
include the module “Research methodology” and “Research trends in computer science.”
In addition, all students have to take the module “Dissertation”, which has 34 credits. All
elective courses have a workload of three credits. This dissertation considers the research
work, the writing of one mandatory publication, the dissertation thesis as well as the dis-
sertation defense. These modules takes place in four semesters.

The following curriculum structure is presented for the study program:

Code of

No. Semester Study process and research | Total of Credits T Courses. Credits Description
1 I Lecture [course work) 12 [minimum) Elective 1 39 ECTS) |The coursesthat support
Elective 2 3 (9 ECTS) students' research topic
1008 hours (42 hours per day) [The elective courses taken by
student may be different
36 ECTS among others.
2 1] MIIFOO0  |Research Methodology 3(3ECTS) |Lecture with the promatar
(Compulsory) team while preparing a
MITO20 Research Trend in 3 (3 ECTS) research proposal for
Computer Science comprenensive examination.
(Compulsory)
Outside the class, the students
must refine their proposals
under the promotor team’s
supervision to prepare the
comprehensive examination
scheduled in semester Il
|Therefore total hours spent by
student is around 7.5 (4.2 hours
n the class + 33 hours outside
the class) per day.
3 ] RBesearch Proposal Supervision 10 MIITOE0 Research Activities 6 (24 ECTS]  |By promotor team
3808 hours (7.2 |and examination MIITO20 Comprehensive 4 (16 ECTS) By examination board
nours per day) Examination
136 ECTS
4 % Research and publication 12 MII7070 Scientific Publication 12 (48 ECTS) |Acceptance proof
5 W Writing and Evaluating [ MII707 Dissertation manuscript 6 (24 ECTS]) |By promotor team
Dissertation
6 Wl Writing and Evaluating [ MII7O99 Defence examination 6 (24 ECTS]) |By examination board
Dissertation
Total of Credit (minimum) 46 46 (172 ECTS)

The experts confirm that the study time of the structured doctoral program is appropriate.
UGM applies a credit point system (Indonesian credits and ECTS credit points), which is
developed for cohorts of students.

Criterion D 3 Soft Skills and Mobility
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Evidence:
e Self-assessment report

e Curriculum document

e Discussion during the audit

Preliminary assessment and analysis of the experts:

UGM aims to educate qualified experts in the field of computer science, who have scientific
integrity and who are capable of providing solution to problems of the community. During
their studies, students receive training in scientific methodologies, scientific writing and
have to attend joint seminars, symposia, and workshops on a national and international
scale. Furthermore, UGM offers the opportunities to join panel discussions and guest lec-
tures from national and international agencies, institutes, and companies. The research
projects often involve research collaborations, where student receive support to organize

exchange programes.

UGM encourages their students to get experience abroad. This includes programs such as
summer courses, international conference, the so-called “sandwich program” and others.
The students receive financial support to realize these opportunities. The Ministry of Re-
search and Technology and Higher Education regularly offers scholarships for doctoral stu-
dents including the sandwich program. Students are informed on these calls and supported
in preparing their application by their promoter team. Student mobility programs are usu-
ally in the form of summer courses (two to three weeks), laboratory short visits (one to
three months), international conferences (three to five days), and sandwich programs (two
to four months).

The doctoral students explained to the experts that they consider attending conferences
as a part of their studies. For some, their student grant also covers international confer-
ences while other receive support from the supervisors. They confirm to know about the
sandwich program, where colleagues spend three to four months with an international su-
pervisor with whom they had to write a publication during their exchange.

In the discussion with the program coordinators, the experts also discuss the study period
to finish the PhD. The program coordinators confirm that the indented study duration is
three years, but on average, the students take 4.6 years to graduate. They are aware of this
problem, although the number has decreased during the last years. The main problem is
that many students to no come to campus regularly during their PhD studies; therefore,
their progress is not closely monitored. Many doctoral students already are employed,
which reduces their time for research and prolongs their studies. UGM has created a form
to connect the students and provide good media to increase the connection between the
lecturers and the off-campus students. In addition, they offer a “boot-camp” for students
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who took a break from their research. This takes one to three days, in which they conduct
meetings, present the results, and discuss the future proposal in the light of the most re-
cent changes in the field of science.

The experts consider that the doctoral candidates are offered a wide range of opportunities
for their personal and professional development and take advantage of institutional sup-
port for career development and mobility. This includes support structures for professional
development, training in transferable skills, and preparation for career choices. The doc-
toral candidates receive opportunities for academic mobility and international collabora-
tion within an integrated framework of cooperation between universities and other part-

ners.

Criterion D 4 Supervision and Assessment

Evidence:
e Self-assessment report
e Curricular document
e Regulation student behavior
e Discussion during the audit

Preliminary assessment and analysis of the experts:

The students are guided by a transparent framework of shared responsibility between the
doctoral candidates (students), promoters (supervisors) and the institution. The students
receive close support by their team of promoters, who act as mentors, companions, and
speakers for the students. Usually, the students have one promoter as well as one or two
co-promotors. The supervision of the students starts in the first semester to prepare the
students for the comprehensive examination at the beginning of the third semester. The
supervision mainly focuses on the modules (elective courses), the research work of the stu-
dents and the publication strategy. Consultations are scheduled semi-regularly between
the students and the team of promoters. The research work is in close supervision by the
team of promoters and stretches across the following four semesters. This takes place in
individual supervising sessions, which usually take place every week. Students present their
research progress and obstacles in person to their promoter(s). The dissertation is consid-
ered as the final scientific report with an in-depth analysis of their research work conducted
during the study period.

Evaluation of the thesis consider the content, the research methodology, writing aspects,
cohesiveness, and the skills in logical thinking. A team of elevators reviews the dissertation
thesis, which can take up until one month. The results will then be discussed with the team
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of promotors by providing recommendations on how to revise the dissertation manuscript.
All members of this committee need to agree on the draft version for the students to ar-
range the dissertation defense.

The dissertation defense is a closed examination, which is chaired by the dean or a repre-
sentative. The session lasts for 150 minutes and beginning with a 30-minutes presentation
and 120 minutes Q&A. The grading of the work follows a 4-point scale and considers the
content, discussion, and conclusion as well as the writing structure, logical thinking and
cohesiveness. Students can pass, but nonetheless can be required to work on a revised
dissertation thesis, which needs to be submitted within three months. If the students fail
to submit their revision in time, they are required to re-take the dissertation defense.

The experts have received evidence that a transparent contractual framework of shared
responsibilities between doctoral candidates, supervisors, and the institution is in place
and continuous support by their supervisors is provided. All assessments rules are clearly
formulated and binding.

Criterion D 5 Infrastructure

Evidence:
e Self-assessment report
e Visitation of the Department of Computer Science and Electronics
e Discussion during the audit

Preliminary assessment and analysis of the experts:

According to the SAR, UGM provides their doctoral students in the program “Computer
Science” a laboratory infrastructure they can access. These include the following research
laboratories (1) Intelligent Systems, (2) Algorithm and Computation”, (3) Software and Data
Engineering, (4) Computer Systems and networks and (5) Electronics and Instrumentation.
All laboratories provide courses to introduce their equipment and safety standards allow-
ing the students to work independently. An appointed staff manages the access to the la-
boratories to keep track of the use of each device in the different laboratories. Recently
purchased new equipment includes a universal system for all artificial workloads for ana-
lytics, training, and inference.

The student union gives additional trainings to students using e.g. on software like text
editor, LaTeX or Mendeley. They also organize events such as general lectures, sharing ses-
sions and guests. Additional activities provide opportunities to train the students’ soft skills
and share their experience and struggles.
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Each doctoral students also receives personal space to with a chair, table and locker within
an area reserved for students. The students also have access to the library and the digital
library to access journals and eBooks. All this shall contribute to a successful learning and
scientific activity of the students.

The experts confirm that UGM provides a suitable infrastructure for the doctoral candi-
dates with an adequate research environment that allows them to appropriately carry out
their research projects.

Criterion D 6 Funding

Evidence:
e Self-assessment reports
e Discussion during the audit

Preliminary assessment and analysis of the experts:

In Indonesia, doctoral students have to pay tuition fee in order to study. Students can apply
for various types of scholarships; these include either a cover of their tuition fees or addi-
tional funding for their living cost and/or research funding. The DIKTI offers special schol-
arships to gifted graduates of the bachelor programs, who have the qualifications to di-
rectly enroll in the PhD program. Also, UGM offers financial support called RTA; in this pro-
gram promotors will support the students. Based on a special application including an ac-
tivity plan. The outcome from this scholarship needs to be two international publications
of the student and the promotor. Additionally, UGM offers financial incentives for students
who publish their scientific work during their studies. Moreover, FMNS offers financial as-
sistance to students by discounting their tuition fees.

In the discussion, the experts raise the issue of funding for the PhD studies. The program
coordinators confirm that doctoral programs are usually not funded by the government,
but the students have to pay tuition fees. The students report no problems in finding suit-
able funding as for doctoral studies from the various foundations.

The experts confirm that students have the opportunities to receive funding to support
their studies and research. The basic financial assistance for the doctoral program is comp
able to the basic funding of UGM described in criterion 3.2.

Criterion D 7 Quality Assurance
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Evidence:
e Self-assessment report

e Regulations and guidelines for graduate programs
e Satisfaction survey results from graduate students

e Discussion during the audit

Preliminary assessment and analysis of the experts:

According to the evidences, UGM operates a well-established quality assurance system,
including the doctoral programs. On different levels, the program “Computer Science” is
evaluated to improve the teaching and learning processes. UGM also considers the student
achievements of the program learning outcomes. To measure the success of the program,
UGM has set key indicators and goals that determine the achievements of the PLOs. Major
revisions are conducted every five years and include students, alumni, users, and stake-
holders. UGM collects data based on different surveys, which include stakeholder and
alumni tracer studies on evaluation of the compulsory and electives modules. Internal and
external stakeholders provide inputs and suggestions in the process of the evaluations,
which are transferred into improvements of quality of the study program. The results of
the surveys are discussed with the academic and non-academic staff and students in an
annual meeting held by the program coordinators.

UGM provides evidence during the accreditation to verify that their last targets for im-
provements in the study program “Computer Science” were reached showing a greater
variety of research topics, a shorter time of study and an increase of international students.

In addition, the experts consider the quality management of the structured doctoral pro-
gram has passed regulations documenting the rights and duties of the doctoral candidates
as well as relevant organizational arrangements. These rules of good scientific practice are
followed. They confirm that the university and the faculty collect data related to individual
progression, net research time, completion rate, dissemination of research results, and ca-
reer tracking and uses this data to continuously assess the quality of the structured doctoral
program. The quality management involved internal and external stakeholders, and effec-
tively leads to changes in the study program in order of achieving improvement.

E Additional Documents

No additional documents needed.
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F Comment of the Higher Education Institution
(xx.xx.20xx)

The institution provided a short statement on the 23" of August providing corrections to
the report and further explanations.

“The comments below are specific to the Computer Science undergraduate program's response
to the ASIIN report.
3. Responses to the Criterion 1.3 Curriculum

Page 23

Updated version: In the bachelor program “Computer Science”, since 2012 offers the interna-
tional class student admissions that can be applied for by local or foreign of the senior high
schools. All learning processes, compulsory and elective courses are taught in English. While the
regular classes mostly offer in Indonesia. The students of regular class can participate to various
English activities, such as writing thesis in English, international training and examination of any
computer/IT certification, overseas visiting lecturer classes, international competition/contest,
International Student Mobility, Student Exchange, Join class with partner university, etc.

Page 24

Updated version:

The experts continue to discuss the internships in the bachelor programs. Based on the MBKM
program, in the bachelor programs “Mathematics” four different internships are offered which
differ in duration and structure. The internships A and B are internships of one to two months,
which is the most often used typeof internships. Internships C and D are longer with a larger
workload and more responsibility. While, the MBKM of bachelor program of “Computer Science”
has eight types, with duration in one or two semester (see more at this link). These MBKM activi-
ties are: (1) Student Exchange; (2) internship or field practice work activities; (3) school assistance
activities; (4) research activities; (5) independent project activities; (6) village projects activities;
(7) entrepreneurship activities; (8) humanitarian project activities. The list of courses and the
number credits of each MBKM types can be found at this link.

Page 27

Updated version:

Moreover, they recommend that all bachelor students should add one specific course in scientific
writing, which should provide them with the knowledge of writing their bachelor thesis based on
a thorough literature research and data analysis by consideringthe modern ethics in science and
publishing. Especially for the bachelor program of “Computer Science”, has a specific course “Sci-
entific Writing and Ethics” (see more at this link).

Page 28
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Updated version:

For the MBKM student exchange, UGM had a lot of agreements with their university partners (see
this list UGM and partner university at this link). UGM is continuously expanding their networks
across Indonesia and abroad. They are currently working on improved agreements with universi-
ties across Europe.The bachelor program of “Computer Science” had double degrees with the
University of Birminghamand University of South Australia. In coming semester 2023, in following
link of table show the list of “Computer Science” students who have arrived at their host univer-
sity, or/and will leave to their host university for double degree program, exchange program,
IISMA, and international Company internship(Link).

Page 28

Updated version:

From the bachelor programs “Computer Science”, twelve students are participating in an lISMA
exchange in 2021, eleven students in 2021, and nine students in2023.”

61



G Summary: Expert recommendations (28.08.2023)

Taking into account the additional information and the comments given by four the experts

summarize their analysis and final assessment for the award of the seals as follows:

Degree Programme |ASIIN Seal Maximum du- |Subject-spe- |Maximum dura-
ration of ac- cific label tion of accredi-
creditation tation

Ba Mathematics Without re- 30.09.2030 - -

quirements

Ba Statistics Without re- 30.09.2030 - -

quirements

Ba Computer Science |Without re- 30.09.2030 - -

quirements

PhD Computer Sci- Without re- 30.09.2029 - -

ence quirements

Recommendations
For all study programs

E1. Itisrecommended to quickly implement changes in technology to the curriculum to

match the demand of the students job market, especially in Ba Statistics (like Al and

machine learning), Ba Mathematics (software packages).

E2. (ASIIN 1.3) It is recommended to review the mechanism and bureaucracy to allow

double supervision of thesis.

E 3. (ASIIN 3.1) It is recommended to increase the international staff mobility.

For the bachelor programs “Mathematics”; “Statistics” and “Computer Science”

E4.
riculum.

ES.

(ASIIN 1.3) It is recommended to include English as a compulsory module to the cur-

(ASIIN 1.3) It is recommended to include one module on scientific writing.
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G Summary: Expert recommendations (28.08.2023)

E6. (ASIIN 1.3) It is recommended to ensure a good supervision of bachelor theses.

E7. (ASIIN 3.2) It is recommended to make the infrastructure for students accessible for
students in the evening.

For the bachelor programs “Mathematics”

E 8. (ASIIN 1.3) It is recommended to increase the international student mobility in the
bachelor program “Mathematics”.

For the bachelor programs “Statistics” and “Computer Science”

E9. (ASIIN 1.5) Review the balance of the workload of the curriculum in Ba Stats and CS
within and among the semesters.

For the doctoral program “Computer Science”

E 10. (ASIIN 1.3) It is recommended to create a flexibility to allow well-prepared students
to advance faster in their studies.
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H Comment of the Technical Committees

Technical Committee 04 — Informatics/Computer Science
(14.09.2023)

Assessment and analysis for the award of the ASIIN seal:

The TC discusses the procedure and proposes editorial changes to recommendations E 2
and E 6. It also points out that the program names in recommendation E 9 should be written

out. Otherwise, the TC agrees with the experts' assessment without any changes.

The Technical Committee 04 — Informatics/Computer Science recommends the award of

the seals as follows:

Degree Programme |ASIIN Seal Maximum du- |Subject-spe- |Maximum dura-
ration of ac- cific label tion of accredi-
creditation tation

Ba Computer Science |Without re- 30.09.2030 - -
quirements

PhD Computer Sci- Without re- 30.09.2029 - -
ence quirements

Recommendations
For all study programs

E1l. Itisrecommended to quickly implement changes in technology to the curriculum to
match the demand of the students job market, especially in Ba Statistics (like Al and
machine learning), Ba Mathematics (software packages).

E2. (ASIIN 1.3) It is recommended to review the mechanism and bureaucracy to simplify

double supervision of thesis.
E 3. (ASIIN 3.1) It is recommended to increase the international staff mobility.

For the bachelor programs “Mathematics”; “Statistics” and “Computer Science”
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E4. (ASIIN 1.3) It is recommended to include English as a compulsory module to the cur-

riculum.
E5. (ASIIN 1.3) It is recommended to include one module on scientific writing.
E6. (ASIIN 1.3) It is recommended to ensure a adequate supervision of bachelor theses.

E7. (ASIIN 3.2) It is recommended to make the infrastructure for students accessible for
students in the evening.

For the bachelor programs “Mathematics”

E 8. (ASIIN 1.3) It is recommended to increase the international student mobility in the
bachelor program “Mathematics”.

For the bachelor programs “Statistics” and “Computer Science”

E9. (ASIIN 1.5) Review the balance of the workload of the curriculum in Ba Statistics and

Computer Science within and among the semesters.
For the doctoral program “Computer Science”

E 10. (ASIIN 1.3) It is recommended to create a flexibility to allow well-prepared students
to advance faster in their studies.

Technical Committee 12 — Mathematics (04.09.2023)

Assessment and analysis for the award of the ASIIN seal:

The TC 12 discusses the procedure and follows the assessment of the experts without any

changes.

The Technical Committee 12 — Mathematics recommends the award of the seals as follows:

Degree Programme |ASIIN Seal Maximum du- |Subject-spe- |Maximum dura-
ration of ac- cific label tion of accredi-
creditation tation

Ba Mathematics Without re- 30.09.2030 - -

quirements

Ba Statistics Without re- 30.09.2030 - -

quirements
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H Comment of the Technical Committees

Recommendations
For all study programs

E1l. Itisrecommended to quickly implement changes in technology to the curriculum to
match the demand of the students job market, especially in Ba Statistics (like Al and
machine learning), Ba Mathematics (software packages).

E2. (ASIIN 1.3) It is recommended to review the mechanism and bureaucracy to allow
double supervision of thesis.

E 3. (ASIIN 3.1) It is recommended to increase the international staff mobility.
For the bachelor programs “Mathematics”; “Statistics” and “Computer Science”

E4. (ASIIN 1.3) It is recommended to include English as a compulsory module to the cur-

riculum.
E5. (ASIIN 1.3) It is recommended to include one module on scientific writing.
E6. (ASIIN 1.3) It is recommended to ensure a good supervision of bachelor theses.

E7. (ASIIN 3.2) It is recommended to make the infrastructure for students accessible for
students in the evening.

For the bachelor programs “Mathematics”

E8. (ASIIN 1.3) It is recommended to increase the international student mobility in the
bachelor program “Mathematics”.

For the bachelor programs “Statistics” and “Computer Science”

E9. (ASIIN 1.5) Review the balance of the workload of the curriculum in Ba Stats and CS
within and among the semesters.

For the doctoral program “Computer Science”

E 10. (ASIIN 1.3) It is recommended to create a flexibility to allow well-prepared students
to advance faster in their studies.
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| Decision of the Accreditation Commission
(22.09.2023)

Assessment and analysis for the award of the subject-specific ASIIN seal:

The accreditation commission discussion the recommendations of the experts and the

Technical Committees and follows the changes of Technical Committee 04. In addition, the

accreditation commission adapts two typos in the recommendation E2 and E9 and deletes

the reference to the study programs in the recommendation E9.

The Accreditation Commission decides to award the following seals:

Degree Programme |ASIIN Seal Maximum du- |Subject-spe- |Maximum dura-
ration of ac- cific label tion of accredi-
creditation tation

Ba Mathematics Without re- 30.09.2030 - -

quirements

Ba Statistics Without re- 30.09.2030 - -

quirements

Ba Computer Science |Without re- 30.09.2030 - -

quirements

PhD Computer Sci- Without re- 30.09.2029 - -

ence quirements

Recommendations
For all study programs

E1. (ASIIN 1.3)Itis recommended to quickly implement changes in technology to the cur-

riculum to match the demand of the students job market, especially in Ba Statistics

(like Al and machine learning), Ba Mathematics (software packages).

E2. (ASIIN 1.3) It is recommended to simplify the mechanism and bureaucracy to allow

double supervision of thesis.
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| Decision of the Accreditation Commission (22.09.2023)

E 3. (ASIIN 3.1) It is recommended to increase the international staff mobility.
For the bachelor programs “Mathematics”; “Statistics” and “Computer Science”

E4. (ASIIN 1.3) It is recommended to include English as a compulsory module to the cur-

riculum.
E5. (ASIIN 1.3) It is recommended to include one module on scientific writing.
E6. (ASIIN 1.3) It is recommended to ensure an adequate supervision of bachelor theses.

E7. (ASIIN 3.2) It is recommended to make the infrastructure for students accessible for
students in the evening.

For the bachelor programs “Mathematics”

E 8. (ASIIN 1.3) It is recommended to increase the international student mobility in the
bachelor program “Mathematics”.

For the bachelor programs “Statistics” and “Computer Science”

E9. (ASIIN 1.5) Review the balance of the workload of the curriculum within and among
the semesters.

For the doctoral program “Computer Science”

E 10. (ASIIN 1.3) It is recommended to create a flexibility to allow well-prepared students
to advance faster in their studies.
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Appendix: Programme Learning Outcomes and Cur-
ricula

According to webpage the following objectives (program education objectives, PEOs) and

program learning outcomes (PLOs, intended qualifications profile) shall be achieved by

the bachelor program “Mathematics”

PEO 1 | have profound knowledge of mathematical theory and are able to apply it to
some problems related to differential equations and optimization

PEO 2 | are adaptive and able to pursue a higher degree in mathematics or in other
fields related to mathematics;

PEO 3 | have the ability to keep up with the development of sciences and technology,
are literate in information technology and excellent in computational mathe-
matics;

PEO 4 | have a responsibility, confidence, emotional maturity, ethics, and lifelong
learner principle.

PLO 1 | devote to the God Almighty, Pancasila minded, and are aware of the concerns
of the nation;

PLO 2 | are able to identify and solve mathematics-related problems;

PLO 3 | are able to develop their mathematical and logical thinking and are able to make
conjectures;

PLO 4 | have sufficient knowledge in information technology and are skilled in using it
to support mathematics learning and research;

PLO5 | have comprehensive knowledge in mathematical modeling and are able to for-
mulate mathematical models of various problems, both in mathematics and in
other fields such as science or daily life problems, and are able to determine its
solving strategies;

PLO 6 | are able to identify archetypes and forms of analogy and are able to perform
generalizations and abstractions;
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0 Appendix: Programme Learning Outcomes and Curricula

PLO 7

are able to communicate the mathematical language both orally and in writing

appropriately, clearly, and in an organized manner;

PLO 8

have the responsibility, confidence, emotional maturity, ethics, and awareness
of being a lifelong learner;

PO 9

are able to apply mathematical knowledge in a career related to the field of
mathematics or to continue studies in post-graduate programs.

The following curriculum is presented:

Sem | No Code Course Credit | ECTS | Prerequisite Remark PIC
I 1| MMM-1101 Calculus | 3 4.5 Department off
Mathematics
2 | MFF-1011 Physics | 3 4.5 Department of
Physics
3 | MKK-1101 | Fundamental Chemistry | 3 4.5 Department of
Chemistry
4 | MIl-211201 Programming 3 4.5 Department of
Computer
Science and
Electronics
5 [ MII-211202 | Lab Work in Programming 1 15 Department of
Computer
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Sem | No Code Course Credit | ECTS | Prerequisite Remark PIC
Science and
Electronics
6 | MMM-1209 Intreduction to 3 4.5 Lab. of Algebra
Mathematical Logic and Set
7 | UNU-100x Religion 2 3 UNWU-1000 Islam University
UNU-1001 Katolik
UNU-1002 Kristen
UNU-1003 Hindu
UNU-1004 Buddha
UNU-1005
Konghucu
8 | MMM-1401 Statistics 3(1) 4.5 Mata kuliah disertai Lab. of
(1.5) praktikum Statistics
Total Credits 21 31.5 31.5
1l 1| MMM-1102 Caleulus i 3 4.3 MMM-1101* Lab. of Analysis|
2 | MMM-1106 Analytical Geometry 3 4.5 | MMM-1101* Lab. of Analysis|
3 | MMM-1202 | Elementary Linear Algebra 3 4.5 Lab. of Algebra
4 | MMM-1207 Discrete Mathematics 4 6 MNMM-1208* Lab. of Algebra
5 | MMM-1203 | Introduction to Algebraic 3 45 | MMM-1208* Lab. of Algebra
Structure |
6 | UNU-1010 Pancasila 2 3 University
Total Credits 18 27
m | 1| MMM-2109 | Multivariable Calculus | 2 3 MMM-1102* Lab. of Analysis|
MMM-1106*
2 | MMM-2201 | Introduction to Algebraic 3 4.5 MMS-1203* Lab. of Algebra
Structure 11
3 | MMM-2301 | Elementary Differential 3 45 | MMM-1102* Applied
Equations Mathematics
Laboratory
4 | MMS-2420 Introduction to 3 45 | MMM-1102* Lab. of
Mathematical Statistics Statistics
5 | MMM-2401 | Introduction to Numerical | 3 (1) 4.5 |MMM-2301**| With laboratory Lab. of
Analysis (1.5) work Mathematical
Computation
6 | MMM-2111 Advanced Calculus 2 3 MMM-1102* Analysis
Laboratory
7 | MMM-2312 Linear Programming 3(1) 45 | MMM-1202* With laboratory  |Lab. of Applied
(1.5) work Mathematics
and Lab. of
Mathematical
Computation
Total Credits 19 28.5
vV | 1| MMM-2110 | Multivariable Calculus 11 2 3 MMM-2109* Lab. of Analysis|
(UP-Math
Students) or
MMS-2428*
(UP-Stat
Students)
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Sem | No Code Course Credit | ECTS | Prerequisite Remark PIC
2 | MMM-2112 Function of Complex 2 3 MMM-2109* Lab. of Analysis|
Variables |
3 | MMM-2116 | Introduction to Analysis | 3 4.5 | MMM-2111* Lab. of Analysis|
MMM-2202 Linear Algebra 3 4.5 | MMM-1202* Lab. of Algebra
MMM-2201*
5 | MMM-2402 Computational 3(1) 4.5 [MMM-2310%*|  With laboratory Lab. of
Mathematics (1.5) | MMM-2401* work Mathematical
Computation
6 | MMM-2310 Introduction to Partial 3 45 | MMM-2109* Lab. of Applied
Differential Equations MMM-2301* Mathematics
Total Credits 16 24
vV | 1| MMM-3106 Function of Complex 2 3 MMM-2112* Lab. of Analysis|
Variables ||
2 | MMM-3102 | Introduction to Analysis I 3 45 [ MMM-2116* Lab. of Analysis|
3 | MMM-3303 Introduction to 3 45 | MMM-2310* Lab. of Applied
Mathematical Models MMS-2420* Mathematics
4 | MMM-3002 | Introduction to Stochastic 3 4.5 MMS-2420* Department of
Processes Mathematics
UNU-3000 Civic 2 3 = 60 credits University
6 | MMM-3004 Career in Mathematics 1 1.5 = BO credits UP-Math and
Practitioners
Jumlah SKS 14 21
vif |1 UNU-4500 | Community Development 3 4.5 =100 credits University
VI Participation without grade
E
Jumlah SKS 3 4.5
Vil | 1 | MMM-4091 Final Assignment | 3 4.5 | 2120 credits, UP-Math
Vil IPK = 2,0, total
credits with
grade D less
than or equal
to 25%
2 | MMM-4092 Final Assignment Il 6 9 Final UP-Math
Assignment I**
Total Credits 9 13.5
Total Credits of Compulsory Courses 100 150
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Table 5.11 Table of Elective Courses
General Elective Courses in UP-Math
No. | Sem Code Course Credits| ECTS Prerequisite Remark PIC
1 vI/ [MMM-3005| Internship Type A 3 4.5 = 100 credits, CGPA = 2.5, total MBKM Policy | UP-Math
vilf credits with grade D less than or | implementation
Vil equal to 25%
2 | VIl |MMM-4006| Internship Type B 6 9 =100 Credits, CGPA = 2.5, total MBKM Policy | UP-Math
Vil credits with grade D less than or | implementation
equal to 25%
3 VIl |MMM-4007 | Internship Type C 10 15 = 100 units, CGPA = 3.25 (or = 3,00 MBKM Palicy UP-Math
Vil for those holding national level implementation
achievement), total credits with
grade D less than or equal to 25%
4 vI/ [MMM-3008| Internship Type D 20 30 = 100 units, CGPA = 3.25 (or = 3,00 MBKM Policy UP-Math
vilf for those holding national level implementation
Rl achievemnent), total credits with
grade D less than or equal to 25%
3 vi/ | MMM-3009 Information 2 3 =90 units, CGPA z 2,75, total MBKM Palicy UP-Math
vilf Technology credits with grade D less than or | implementation
Vil Utilization Assistance equal to 25%
for Teachers
Elective Courses “Analysis and Geometry”
No. | Sem Code Course Credits| ECTS Prerequisite Keterangan PIC
1 I {MMM-1105 Introduction to 3 4.5 MMM-1209* Lab. of
Number Theary Analysis
2 I [MMM-2114|  Transformation 2 3 MMM-1106* Lab. of
Geometry Analysis
3 m | MMM-2113 Geometry 3 4.5 MMM-1106%, MMM-1209* Lab. of
Analysis
4 v | MMM-2115 Geometry in n- 3 4.5 MMM-1106* Lab. of
dimensional Analysis
Euclidean Space
5 vV [MMM-3109| Variational Calculus 3 4.5 MMM-2110* Lab. of
Analysis
6 vV |MMM-3108| Introduction to 3 45 MMM-3102%* Lab. of
Topelogy Analysis
7 Vo |MMM-3105 Intrduction to 3 4.5 MMM-3102** Lab. of
Theory of Measure Analysis
and Lebesgue
Integral
& VI |MMM-3110| Sthocastic Calculus 3 4.5 MMM-2110*, MMS-2420* Lab. of
Analysis
9 VI | MMNM-3103 Introduction to 3 4.5 MMM-3102** Lab. of
Theory of Analysis
Differential
Equations
10 | VI |MMM-3111 (Introduction to Riesz| 3 4.5 MMM-1209 and MMM-2109* Lab. of
Spaces Analysis
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11 Vi | MMM-3107 Introduction to 3 4.5 MMM-2109* Lab. of
Differential Analysis
Geomeitry
12 Vil | MMM-4102 Introduction to 3 4.3 MMM-3102* Lab. of
Functional Analysis Analysis
13 | VII/ [MMM-4149| Capita Selectain 3 4.5 MMM-2116 Lab. of
Vil Analysis Analysis
Elective Courses “Algebra and Discrete Mathematics”
No | Sem Code Course Credits| ECTS Prerequisite Remark PIC
1| n |MMM1204|  SetTheory 2 3 MMM-1209* Lab. of
Algebra
2 i {MMWM-2210 Applied Linear 2 3 MMM-1202* Lab. of
Algebra Algebra
3 I [ MMM-2206 Introduction to 3 4.5 MMM-1207* Lab. of
Graph Theory Algebra
4 nm [{MMM-2211 Introduction to 2 3 MMM-1207* Lab. of
Integer Partition Algebra
5 vV [MMM-2208| Finite Group Theory 2 3 MMM-1203* Lab. of
Algebra
[ N[ MMM-2209 Introduction to 3 4.3 MMM-1207* Lab. of
Combinatorics Algebra
7 V. |MMM-3206| Introduction to 3 4.5 MMM-2202* Lab. of
Coding Theory Algebra
8 vV  [MMM-3210| Introduction to 3 4.5 MMM-1203* Lab. of
Semigroup Theory Algebra
9 VI |MMM-3209|  Applied Linear 2 3 MMM-2202* Lab. of
Algebra Il Algebra
10 Vi | MMM-3211 Introduction to 3 4.5 MMM-2202* Lab. of
Cryptography Algebra
11 Vil | MMM-4207 Introduction to 3 4.3 MMM-2202* Lab. of
Module Theory Algebra
12 | VIl [MMM-4249| Capita Selectain 3 4.5 MMM-2202* Lab. of
Vil Algebra Algebra
Elective Courses “Algebra and Mathematical Computation”
No | Sem Code Course Credits| ECTS Prerequisite Remark PIC
1 Vo [MMM-3208| MNumerical Linear | 3 (1) 4.5 MMM-2202* With laboratory | Lab. of
Algebra (1.5) work Algebra
and Lab.
of
Mathema
tical
Computat]
ion
Elective Course “Applied mathematics and Mathematical Computation”
No | Sem Code Course Credits| ECTS Prerequisite Remark PIC
1 IV |MMM-2313| Operation Research | 3 (1) 4.5 MMM-2312* With laboratory | Lab of
A (1.5) work Applied
Mathema
tics and
Lab. of
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Mathema
tical
Computat]
ion
2 VI |MMM-3309| Introduction to 3(1) 45 MMM-2312%, MMM-2109* With lzaboratory | Lab of
Optimization Theory (1.5) work Applied
v Mathema
tics and
Lab. of
Mathema
tical
Computat]
ion
Elective Courses “Applied Mathematics “
No | Sem Code Course Credits| ECTS Prerequisite Remark PIC
1 I |MMM-1302| Introduction to 3 4.5 - Lab of
Game Theory Applied
Mathema
tics
2 IV |MMM-2309 | Dynamical System ®| 3 4.5 MMM-1202*, MMM-2301* Lab of
Applied
Mathema
tics
3 IV | MMM-2314 [ Operation Research 3 4.5 MMS-2420* Lab of
B Applied
Mathema
tics
4 vV |MMM-3310 Introduction to 3 4.5 MMM-2202%, MMM-2301* Lab of
System Theory ¥ Applied
Mathema
tics
3 vV |MMM-3315 Introduction to 3 4.3 MMM-3002. MMM-2310, Lab of
Sthocastic Applied
Differential Mathema
Equations tics
6 vl | MMM-3311 Introduction to 3 4.5 MMM-2310* Lab of
Boundary Value Applied
Problems Mathema
tics
7 vl | MMM-3312 Introduction to 3 4.3 MMM-3310* Lab of
Control Theory Applied
Mathema
tics
8 vl | MMM-3313 Mathematical 3 4.5 MMM-2301%, MM5-2420* Lab of
Biology Applied
Mathema
tics
9 vl | MMM-3314 Introduction to 3 4.3 MMS-2420*, MMM-2116* Lab of
Mathematics for Applied
Machine Learning Mathema
tics
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10 Vil | MMM-4303 Introduction to 3 4.5 MMM-2309* Lab of
Ergodic Theory Applied
Mathema
tics
11 | il MMM- Capita Selectain 3 4.5 MMM-3303* Lab of
Pl 4349A Applied Applied
Mathematics A Mathema
tics
12 | v/ MMNM- Capita Selecta in 3 45 MMM-3303* Lab of
AUl 43498 Applied Applied
Mathematics B Mathema
tics
Elective Courses “Mathematical Computation”
No | Sem Code Course Credits| ECTS Prerequisite Remark PIC
4.5 Lab. of
i Mathema
1 vV | MMM-3404 Computational 3 MMM-2202 tical
Inverse Problems
Computat]
ion
4.5 Lab. of
Introduction to Mathema
2 V| MMM-3406 Finite Element 3 MMM-3002, MMM-2310 tical
Methods Computat]
ion
3 VI |MMM-3402| Capita Selectain 3 4.3 MMM-2402* Lab. of
Computational Mathema
Mathematics tical
Computat]
ion
4 vl | MMM-3403 Introduction to 3 4.5 MMM-2110%, MMM-2310* Lab. of
Boundary Element Mathema
Methods tical
Computat]
ion
3 Vvl | MMM-3405 Computational 3 4.3 MMM-2402* Lab. of
Machine Learning Mathema
tical
Computat]
ion
6 Vil | MMM-4401 Introduction to 3 4.3 MMM-2112* Lab. of
Fractal Geometry Mathema
tical
Computat]
ion

According to SAR, the following objectives (program education objectives, PEOs) and pro-

gram learning outcomes (PLOs, intended qualifications profile) shall be achieved by the

bachelor program “Statistics”:

PEO 1 | Master the theoretical concepts, statistical methods, and data science, then for-
mulate them for problem-solving;
PEO 2 | Develop statistical and data science knowledge for the application and develop-

ment of science and technology;
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PEO 3 | Apply statistics and data science in education, research, and community service
in order to have beneficial impact on institution, community, and nation;

PEO 4 | Make the right decision based on statistical and data science analysis’;

PEO 5 | Communicate scientifically, involve in collaboration, and be responsible.

PLO 1 | Have a strong foundation of statistics and mathematics;

PLO 2 | Have the ability of statistical thinking, mathematical thinking, computational
thinking and able to develop it;

PLO 3 | Have the ability to use technology and statistical software

PLO 4 | Have experience in solving real cases in the field of statistics and data science;

PLO 5 | Have the ability to communicate statistics and data science in writing and oral;

PLO 6 | Have the ability to further study, and or lifelong learning

PLO 7 | Have good professional ethics and soft skills

The following curriculum is presented:
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Table 6. List of Compulsory Courses for UP-Stat
Mo | Course Code Course Mame Credit Prerequisite
Semester |
1T | MMS-1411 Statistical Methods 4
2 | MM3-1413 Statistical Methods Laboratory 1 MIMS-147 7%
3 | MMM-1101 Calculus | 3
4 | MFF-1011 Basic Physics | 3
5 | MEK-1101 General Chemistry | 3
& | MI-1201 Programming 3
7| MIl-1202 Programming Laboratory 1
8 | UNU-100x Religion 2
89 | UNU-1010 Pancasila 2
22
Semester ||
1 | MMM-1102 Calculus 11 3 MMM-1101*
2 | MM3-1414 Data Exploration and Visualization 3(1) PMMS-1411%, MMS-
1413*
3 | MMS -1415 Matrix Algebra 2
4 | MMS-1481 Discrete Mathematics and Combinatorics | 2
5 |MMS -1419 English 3
6 | MMS-1416 Data Base 3(1)
7| MMS -1417 Applied Regression Analysis 3(1) PMIMS-14711%, MMS-
1413*
& | MMS-1418 Probability and Stochastic Processes 3
22
Semester 1|
1 | MMS-2429 Survey Sampling Methods 3 PMMS-1411%, MMS-
1413*
2 | MM3-2428 Calculus of Multivariables for Statistics 2 MMM-1102*
3 | MMM-2301 Elementary Differential Equations 3 MMM-1102*
4 | MMS -2430 Introduction to Experimental Design 2 MMS-14117, MMS-
1413*
5 | MMS -2420 Introduction to Mathematical Statistics | 3 MMM-1102*
6 | MMS-2422 Statistical Computation | 3(1)
7| MMM-2111 Advanced Calculus 2 MMM-1102*
& | MMS-2432 Applied Multivariate Statistics 3(1) MMS-2420
21
Semester IV
1 MMS -2483 Introduction to Mathematical Statistics Il 3 MMS-2420*
2 | MMS-2431 Official Statistics 2
3 | MM3-2433 Introduction to Data Science 2 MMS-2432*
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Mo | Course Code Course Name Credit Prerequisite
4 | MMS-2434 Statistical Computation I N MMS-24220*
5 | MMS-2435 Introduction to Data Mining 31)
13
Semester V
1 | MMS-3436 Practical Work 3 > B0 SKS
2 | MMS-3446 Introduction to Measurement and 2 MMM-1102%
Probability Theory
3 | UNU-3000 Civic 2
4 | MMS-3429 Introduction to Time Series 31 MMS-2420*
10
Semester V1
1 | UNU-4300 Community Development Participation 3 = B0 SKS
Semester VI, VI
1| MMS-4437 Final Assignment | 3 = 120 SKS
2 [ MMS-4438 Final Assignment II [ Final Assignment 1"
12
100

Table 7. List of Elective Courses for the UP-Stat

No |Course Code | Course Name |Credit | Prerequisite
Odd Semester
1 MMS-3439 Introduction to Queuesing and Simulation 3(1) MMS-1418*
Theo
2 | MMS-3424 Duan?ir;ative Risk Management 3 MMS-2420*
3 | MMS-3441 Biostatistics and Epidemiology 4(1) MMS-1411%,
MMS-1413"
4 | MMS-4415 Introduction to Response Surface 3 MMS-2430
5 | MMS-4449 Capita Selecta in Statistics A 3 MMS-2483*
6 | MMS-4416 Introduction to Analysis of Panel Data 3 MMS-2420*
7| MMS-4421 Introduction to Decision Theory 3 MMS-14117,
MMS-1413*
8 | MMS-3433 Introduction to Investment Management 3 MMA-1502*
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No |Course Code | Course Name |Credit | Prerequisite |
Odd Semester
9 [MMA-2505 Generalized Linear Model 3 MMS-1417*
10 [ MMA-1502 Introduction to Financial Mathematics | 3
11 | MMA-2502 Introduction to Financial Mathematics | 3
12 | MMM - 2312 Linear Programming 1) MMS-1415*
Even Semester
1 MIMS-2424 Applied Analysis of Variance 3(1) MMS-1411*,
MMS-1413*
2 |MMS-2415 Demography 3 MMS-1411*,
MMS-1413*
3 [MMS-2425 Statistical Quality Control 31 MMS-14117,
MMS-1413*
4 |MMS-2426 Categorical Data Analysis 3(1) MMS-14117,
MMS-1413*
5 [MMS-2427 Forecasting Methods 3(1) MMS-14117,
MMS-1413*
6 [MMS-3431 MNonparametric Statistical Methods 3 MMS-14117,
MMS-1413*
7 [ MMS-3443 Survival Data Analysis 3(1) MMS-14117,
MMS-1413*
8 [MMS-3435 Structural Equation Modelling 3 MMS-2432*,
MMS-1413*
9 [MMS-3445 Introduction to Economefrics 3(1) MMS-14117,
MMS-1413*
10 | MMS-3448 Statistical Machine Leaming 3 MMS-2435*
11 | MMS-4423 Capita Selecta in Statistics B 3
12 | MMA-1203 Introduction to Financial Mathematics | 3 MMA-1302*
13 | MMA-2504 Introduction to Financial Mathematics Il 3 MMA-2502*
14 | MMM-2313 Operation Research A 3(1) MMM-2312*
B-CS

According to SAR the following objectives (program education objectives, PEOs) and pro-
gram learning outcomes (PLOs, intended qualifications profile) shall be achieved by the
bachelor program “Computer Science”:

PEO 1 | International standard education that contains innovative, soft skills, and
knowledge of the latest technology to produce graduates who are competitive,
innovative, responsible and have high confidence.

PEO 2 | Environmentally sound research that becomes a national and international ref-
erence and can provide solutions to the nation’s problems based on the wealth
of human and natural resources as well as local wisdom by involving stakehold-
ers.

PEO 3 | Community service based on science, appropriate technology, and advocacy

that is able to encourage self-reliance and community welfare in a sustainable
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manner and make campus a vehicle for developing science and technology in-
novation for the community.

PEO 4 | The development of human resources, organizations and governance that are
professional, fair, transparent, and able to work together to support the imple-
mentation of a learning process that is adaptive to Industry 4.0.

PLO 1 | Attitudes and Values
Student possess a set of universal and fundamental values and principles: uni-
versal ethics, patriotism and world peace, social and environmental sensitivity,
pluralism and fair play, and rule of law.

PLO 2 | Foundational and theoretical knowledge
Student master the foundational knowledge and theoretical concepts of the
field of computer science, which include mathematics, logic, algorithms, com-
puting, languages, data structures, programming, computer systems and net-
works, data processing, software, intelligent systems, and numerical analysis.

PLO 3 | Applied knowledge
Student master the applied concepts of computer science, which include mod-
elling and optimization methods, efficient cloud infrastructure provision and
management, data extraction and analysis, software deployment for algorithm
development and intelligent computing systems.

PLO 4 | Problem solving skills
Student are able to apply the basic, theoretical, and applied knowledge that has
been acquired, as well as adapt state-of-the-art developments through inde-
pendent and group research to find constructive solutions to problems encoun-
tered in the form of systems or products.

PLO5 | Professional attitudes

Graduates have good interpersonal, communication and learner skills. Specifi-
cally, graduates are able to work together in teams and have a sense of respon-
sibility for their own work and can be assigned tasks to support the achievement
of team work results; able to communicate with stakeholders from various back-
grounds, use English, and write scientific papers according to the right rules;
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have the skills to keep up with state-of-the-art developments in the field of com-

ticular and to deepen previously acquired knowledge in the

ience in par

puter sc

context of lifelong learning.

The following curriculum is presented
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According to webpage the following objectives (program education objectives, PEOs) and

program learning outcomes (PLOs, intended qualifications profile) shall be achieved by

the doctoral program “Computer Science”:

PEO 1

Doctors in computer science who are devoted to God Almighty, have the spirit
of Pancasila, understand the values of UGM, have both integrity and dedication,
and able as well as reliable to adapt, both as development agents, managers of
information system and technology, as well as in the development of computer
science, as well as possessing high academic abilities.

PEO 2

Doctors in computer science who are devoted to God Almighty, have the spirit
of Pancasila, understand the values of UGM, have both integrity and dedication,
and can carry out and develop research that produces new theories, concepts,
and methods in the field of computer science.

PEO 3

Doctors in computer science who are devoted to God Almighty, have the spirit
of Pancasila, understand the values of UGM, have both integrity and dedication,
and can serve as a teaching staff in related master and doctoral programmes.

PLO1

A graduate should be devoted to God Almighty, uphold the humanity values,
internalize academic values and ethics, responsible in working around expertise
independently.

PLO 2

A graduate should be up to date with the state-of-the-art especially in computer
science field, able to take parts in the development of computer science field
that is engaged in and relate it to other fields throughout life; work together
within the organization, both as a leader and a member; communicate effec-
tively and efficiently with stakeholders from various backgrounds; use English
well.

PLO 3

A graduate should be able to formulate research problems through critical, ex-
ploratory, and innovative studies both independently and in groups of computer
science field; analyse science and technology problems in the computer science
field, develop alternative solutions through intra disciplinary, interdisciplinary,
and trans disciplinary approaches to produce innovative, original, and tested
works that is engaged in, and present research results in a scientific paper at
regional or international level.
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PLO 4

A graduate should be able to develop knowledge in the field of computer sci-
ence that is engaged, which includes abstraction, complexity, evolution and phi-
losophy of changes or developments in the field of science; develop theoretical,
philosophical, and applied concepts in the field of computer science that is en-
gaged in, and to represent them in a structured and systematic manner.

The following curriculum is presented:

Table 3.6 Category of Courses in the Doctoral Program in Computer Science (Regular)

No Courses Category Credits
1 Dissertation 34
Compulsory 6
Elective a minimum of 6
Table 3.7 Compulsory Courses
No Code Course Credits
1 MII7000 | Research Methodology 3
2 MII7020 | Research Trends in Computer Science 3
MII7099 | Dissertation 34

Table 3.8 Elective Courses in the Doctoral Program in Computer Science (Regular)

No Code Course Name Research Lab Credits
1 MII7050 Capita Selecta (Special Topics) 3

2 | MII7225 Formal Methods AK 3

3 | MII7235 | Advanced Statistics AK 3

4 | MII7245 Digital Image Processing AK 3

5 | MII7255 | Advanced Computing AK 3

6 MII7265 Cryptology AK 3

7 MII7270 Numerical Analysis AK 3
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8 | MIT271 Parallel Computing AK 3
9 | MIT7425 | Artificial Intelligence sC 3
10 | MII7435 Uncertainty sSC 3
11 | MII7445 | Advanced Decision Support Systems sSC 3
12 | MII7455 | Computational Intelligence sSC 3
13 | MII7465 Natural Language Processing SC 3
14 | MII7520 | Data Mining RPLD 3
15 | MII7530 | Maobile and Cloud Computing RPLD 3
16 | MII7540 | Database Systems RPLD 3
17 | MIIT550 Information and Knowledge Management RPLD 3
18 | MII7560 Software Engineering RPLD 3
19 | MII7570 | Information Retrieval RPLD 3
20 | MIIT625 | Advanced Computer Networks SKJ 3
21 | MIIT635 | Advanced Netwaork Security SKJ 3
22 | MII7T645 Embedded Sysiems SKJ 3
23 | MIIT655 | Distributed Systems SKJ 3
24 | MIIT665 | Web Technology SKJ 3
25 | MII7T825 | Sensor Networks Elins 3
26 | MIIT835 Feedback Control Computing Systems Elins 3
27 | MIIT845 Pattern Recognition Elins 3
28 | MIIT855 | Real Time Systems Elins 3
29 | MII7865 | Computer Vision Elins 3
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