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Innovation Management 0\?,0

Contemporary Theory of Innovation and Innovation Management

75 ECTS

Course coordinator:

Dmitrij Slepniov (ds@business.aau.dR), Associate Professor, Aalborg University

CONTENT

The aim of the module is to provide students with a broad understanding of the dominant theories of inno-
vation and innovation management as well as the foundational concepts of the innovation discipline. During
the course, the students will be exposed to the dynamic nature of innovation and its role in various geo-
graphic, organisational, and functional contexts. The course begins with looRing into what is innovation and
why it matters. The audience is introduced to various perspectives on innovation, including the analysis of
innovation as a core business process. Following this, the course continues unravelling the complex nature
of innovation by introducing the various types of innovation (e.g., product vs. process, incremental vs. radical,
open vs. closed, disruptive vs. sustaining, technological vs. non-technological) and sources of innovation
(e.g, external vs. internal, demand-driven vs. supply-driven, technology-driven vs. design-driven). The course
also links the discussion of innovation to the closely related concept of entrepreneurship and the role of en-
trepreneurs, i.e, those who are behind the act of doing and leading innovation. Besides covering the founda-
tional concepts of contemporary theory of innovation and innovation management, part of the course is
dedicated to how China and the emerging Asian economies engage with innovation and what are some of

the theoretical and practical implications of this engagement.

The course consists of interactive sessions, which entail active class participation, work with practical cases,
as well as traditional lectures which introduce students to the supporting theoretical concepts and empirical
material for a ‘topic of the day’. The teaching philosophy of the course balances a theoretical foundation with
engaging students in supervised practice. Therefore, the lectures of the course are designed around mini-
projects and exercises that connect insights to actions and help the students to achieve the learning objec-

tives of the course.

LEARNING OBJECTIVES

Following the successful completion of the module, the students will be able to:

+ define and reflect on Rey concepts and theories within innovation/innovation management.
«  critically discuss the importance of innovation at various levels (micro-, meso-, and macro).

« distinguish between different types and sources of innovation.

¢ understand innovation as a core business process and get insights into routines, measures and models

of innovation management and entrepreneurship.

« critically discuss the concepts and theories of the course in relation to specific organizational situations
3



and company practices.

AS a prerequisite to participate in the exam, a written assignment is prepared by the students in groups (rec-
ommended group size is 4-5 members). It is performed during the module period. The assignment is not

graded, feedback is provided. The prerequisite exam must also be passed to participate in the re-exam.

EXAMINATION
Individual written exam. The exam is a 2-hour sit-in exam with all aids except internet and generative Al.
NB: At the exam the students can only access the following on their exam device: PDF-files. No pro-

grammes/applications are available.

RE- EXAMINATION

The re-exam is subject to the same regulations as the ordinary exam.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.



Organisation and Management of Innovation

75ECTS

Course coordinator:

Yimei Hu (yimei@business.aau.dR), Associate Professor, Aalborg University

CONTENT

The aim of the module is to give students an understanding of the classic and contemporary theories of or-
ganisation and management and relate them to the innovation management theory and practice. The mod-
ule starts with basics of organization theories and design by discussing various organizational structures
and the history of organization theory development. The students will get insights on how external environ-
ment influences organizations, and the responses and change processes of organizations. Throughout the
course a special attention will be paid to contemporary issues within the field, including the emergence of

new organizational forms, platforms and ecosystems, ambidexterity, sustainability, etc.

The course is organized as a combination of lectures and seminars. In the seminars, we arrange activities
such as case study, group discussions, games and simulations, and peer review, to facilitate the learning.
The theoretical concepts and frameworRs are discussed and applied to different practical examples from

various empirical settings.

LEARNING OBJECTIVES
Following the successful completion of the module, the students will be able to:
«  Define and explain Rey concepts of organisation and management theories.

+  Reflect on contemporary developments and emerging organisational issues related to innovation man-

agement.

* Understand and analyse intra- and inter- organisational and managerial challenges under cross-cultural

context

* Understand and analyse change management theories and implementations modes.

EXAMINATION

The exam is a 4-hour sit-in exam with all aids except internet and generative Al. NB: At the exam the stu-
dents can only access the following on their exam device: PDF-files. No programmes/applications are avail-

able.

RE- EXAMINATION

The re-exam is subject to the same regulations as the ordinary exam.

GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.



Research Methods

75ECTS

Course coordinator:

Jonas S. Eduardsen (jse@business.aau.dR), Associate Professor, Aalborg University

CONTENT

The aim of the course is to provide students with the sRills required for conducting different types of re-
search and preparing research project reports. During the course, students will be introduced to basic con-
cepts and frameworRs of theory of science and how to design and conduct qualitative as well as quantita-
tive research. The focus will be on understanding steps that are necessary for conducting research: formu-
lating research questions, research design, data collection, data analysis, and drawing inferences and report-
ing results. The goal is to acquaint the students with a variety of different research methods and to enable

students to select research designs and methods appropriate for a research objective.

The course will provide students with insights in the following main areas:

« Adiscussion of theory of science: What do we mean by theory of science and what different paradigms

exist within social science.
*  Research design: How to match research questions with research designs and data collection methods.
«  The intercultural dimension of academic research: How to handle intercultural research projects.
«  The nature of qualitative research methods: How to design and perform qualitative research.

«  The nature of quantitative research methods: How to design and perform quantitative research.

The course will focus on introducing students to theory of science, group work and project writing. Further-
more, the module introduces students to both qualitative and quantitative research methods. Here a collec-
tion of articles that exemplifies different research methods will be used throughout the course for inspiration

and examples. The lectures will be combined with group work seminars.

LEARNING OBJECTIVES

At the end of the course, the students should be able to:

+ define and compare alternative scientific paradigms.

+ define and discuss strengths and weaknesses of alternative research designs.
¢ use qualitative and quantitative methods for collecting and analysing data.

« develop research designs suited to investigate a variety of different research purposes.



EXAMINATION
The examination is a 4-hour sit-in exam with all aids (only 1 device), except internet access and generative
Al The students will have access to all files and programmes on their computer, but device will be moni-

tored for use of illegal aids.

RE- EXAMINATION

Re-take examinations are subject to the same regulations as the ordinary exam.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.



Semester Project |

75ECTS

Course coordinator:

Dmitrij Slepniov (ds@business.aau.dR), Associate Professor, Aalborg University

CONTENT

The aim of the Semester Project | is to help the students to acquire insights and sRills in problem identifica-
tion, analysis and solving within innovation/innovation management using scientific methods and theoreti-
cal reflections. The module is based on identifying and analysing real-life innovation problems. The identi-
filed problem must be addressed by an activation of the theoretical insights gained in other modules and the
methodological learnings from the module Research Methods. The students will be provided with guid-

ance/supervision throughout the project period.

The theme for Semester Project | is the innovation problems and issues faced by companies and societies

today as they were presented and discussed in the previous modules of the Ist semester.

Students work in groups and each group is assigned a supervisor for discussing the topic to work on and
subsequently supporting the group in relation to data collection, analysis, theoretical reflections, and solu-
tions. The topic for the semester project is chosen by the students in consultation with supervisors and ap-
proved by the coordinator. The topic must be a real-life problem to allow for theory-practice integration. Fur-
thermore, it must be a problem that can be properly researched within the available period of the Semester
Project |. Collaboration with companies is encouraged but should be discussed with the supervisor to make

sure that it is realistic to collaborate and compile the necessary data within the given period of the module.

LEARNING OBJECTIVES
Following the successful completion of the module, the students will be able to:
«  Formulate a problem in the area of innovation/innovation management.

*  Analyse the formulated problem using practical insights, scientific methods, and theoretical reflections

from the modules of the semester.

*  Prepare and execute the empirical part of the project (data selection, collection, and analysis) using the

Research Methods module.
+  Develop solutions to the problem and communicate these through a project document.

+  Experience and advance their understanding of working in diverse inter-cultural groups.



EXAMINATION
Individual oral examination based on a written project.

« The projectis prepared in groups (recommended group size is 4-5 students). The length of the project is
min. 30 and max. 50 standard pages. The number of pages includes the text and tables while executive

summary, references and annexes are excluded.

+  The oral exam is 25 minutes per student (incl. grading) and includes an individual presentation (max
eight minutes) on a topic related to the project, a discussion of the presentation and the project, the

grading, and the feedback.

RE- EXAMINATION

Individual oral examination based on a written project. The project is an individual mini project of 10 standard
pages. The stipulated number of pages excludes abstract, annexes and reference list, but includes tables

and footnotes. The oral exam is 25 minutes (incl. grading).

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be externally assessed.



Research Based Internship/[Project

30 ECTS

Course coordinator:

Dmitrij Slepniov (ds@business.aau.dR), Associate Professor, Aalborg University

For this course students have two options:
1. Research based internship

2. Research based project.

RESEARCH BASED INTERNSHIP

CONTENT

The aim of a research-based internship is to train the student to independently develop solutions to a man-
agement problem within innovation areas in a host company or organisation through the integration of the-

oretical reflection and practical action.

The internship is an opportunity to combine theories and methods from the study programme with the prac-
tices of companies, organizations, and institutions. The internship must have an educational aim as well as

contribute to the development of the internship hosts.

The student is part of the host organization and works on assignments agreed upon by the host and the
student and approved by the internship coordinator. The recommended internship period duration is 3-4
months. The student receives guidance from SDC supervisors. The internship host also assigns a contact

person to support the student.

LEARNING OBJECTIVES
Following the successful completion of the module, the students will be able to:

« identify and formulate an innovation/innovation management problem relevant to the internship host,

but also reflects the interests of the student.

+ prepare and apply a research design for how to select, collect and analyse data and provide solutions to

the problem.

«  review, critically discuss and select appropriate theories for analysing and providing solutions to the de-

fined problem.
¢ getinsights into how the host organisation is organised and managed.

« reflect on work experiences and learnings acquired during the internship period.

EXAMINATION

The examination is an individual 45-minutes oral exam based on the written internship report submitted at

the stipulated deadline. The report must be minimum 40 and maximum 75 standard pages in

length excluding the front page, references, and annexes.



RE-EXAMINATION

Re-take examinations are subject to the same regulations as the ordinary exam.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be externally assessed.

The details of the internship semester procedures are further described in the Innovation Management In-

ternship Guidelines.

RESEARCH BASED PROJECT

CONTENT
The aim of the research-based project is to train the student to independently formulate, analyse and pro-
vide solutions to an innovation/innovation management problem through theoretical reflections and scien-

tific methods.

The students work independently or in groups on an innovation/innovation management problem of theo-
retical or practical relevance and approved by the project coordinator. The student receives guidance from

SDC supervisors.

LEARNING OBJECTIVES

Following the successful completion of the module, the student will be able to:

+ identify and formulate an innovation/innovation management problem of theoretical and practical na-
ture.

«  prepare and implement a research design for how to select, collect and analyse data and provide solu-
tions to the problem.

« review, critically discuss and select appropriate theories for analysing and providing solutions to the de-
fined problem.

« highlight and discuss practical implications of the project.

+ reflect on conducting a research study using scientific rigour.

EXAMINATION

The examination is an individual 45-minutes oral exam based on the written project report submitted at the
stipulated deadline. The report must be minimum 40 and maximum 75 standard pages in length excluding

the front page, references, and annexes.

RE-EXAMINATION

Re-take examinations are subject to the same regulations as the ordinary exam.

GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be externally assessed.



International Food Quality and Health

Microbial Food Safety and Hygiene
75ECTS

Course coordinator:

Jorgen Leisner (jjl@sund.Ru.dR), Associate Professor, Section of Food Safety and Zoonoses, Dpt. of Veteri-

nary and Animal Sciences, University of Copenhagen

COURSE CONTENT

The course introduces students to Rey concepts regarding both theoretical aspects and analytical methods
within the areas of microbial food safety and hygiene. The course is initiated by an overall introduction to
microbial food safety in relation to Western and Chinese traditional and modern foods. The microbial com-
position of different foods and contamination and growth/survival of microbial pathogens will be covered.
The course will subseguently describe methods for assessing hygienic quality of foods and methods for
detecting and tracing microbial pathogens including antibiotic resistant variants. These aspects will be dealt
with theoretically but to a limited extent also practically. Further, Rey concepts within the area of bioinformat-
ics will be introduced that allow analytical use of whole genome seguences for outbreak investigations and
virulence and antibiotic resistance of microbial pathogens. Parameters important for survival of microbial
pathogens in the environment and food processing facilities, growth and survival in foods will be introduced.
Control measures, including the concept of bio preservation, for preventing presence and growth of micro-
bial pathogens in the processing environment and in foods will be covered.

The concept of food control as the mandatory activities necessary to assure the quality and safety of food
will be described. Finally, the course will introduce the One Health concept that aims to find efficient solu-
tions to the multifaceted global challenges to human, animal and environmental health including the issue
of microbial food safety. This issue focus on zoonoses, emerging foodborne diseases, and health- related
problems in relation to drug resistance and compaosition of the intestinal microbial flora. Systems ap-

proaches for effective solutions to the challenges will be presented.

LEARNING OBJECTIVES
Knowledge
The student should have Rnowledge of the basic principles of:

«  OQverall taxonomy, reservoirs (environment, animals and/or humans), antibiotic resistance and virulence

profiles of bacterial foodborne pathogens.

«  Biotic and abiotic factors determining contamination, survival and growth of microbial. pathogens in

Western and Chinese traditional and modern foods.
+  Methodology behind quantitative characterization of microbial compositions of such foods.

+  Methodology behind molecular characterization of foodborne pathogens and elucidation of foodborne
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outbreaks with pathogenic bacteria and virus.
Food control.

One Health.

Skills

As a result of the course, participants will have acquired the sRills:

To possess overall Rnowledge of the field of microbial food safety and hygiene.

To understand the principles, advantages, and limitations for traditional and molecular methods for de-
termining microbial contents and detecting microbial pathogens of foods.

To understand the principles, advantages, and limitations of cultivation-based, DNA-based and other
(e.g, Maldi-TOF) methods for identification and typing of bacterial pathogens as well as characterization
of their antimicrobial resistance.

To be able to apply relevant software within predictive microbiology and bioinformatics to model growth
of bacterial pathogens and spoilage organisms in foods and to use genomic data for identification and

characterization of food-borne microbial pathogens.

Competencies

Competence to be able to participate in research projects on foodborne microbial pathogens.
Competence to be able to participate in investigations of foodborne outbreaks.

Competence to be able to participate in control measures including those covered by a food control
approach.

Competence to be able to participate in One Health interdisciplinary efforts to find efficient solutions to
the multifaceted global challenges to food safety through cross-disciplinary research, education and

collaboration between relevant institutions and stakeholders.

Submission of a report from theoretical exercise is mandatory for qualifying to attend the final exam. The

report will be written in groups of 4-5 students and be 5 pages (completing this will also qualify the student

for the re- exam). The report will be evaluated on a pass/ not-passed basis. In the case that a report is not

passed, the report needs to be edited in order for the students to attend the final exam. The report does not

form a part of the final grade but qualify the students for the final exam.

EXAMINATION

The final examination is a 4- hour sit-in examination with no aids allowed except for dictionaries. During the

examination, the students will meet a combination of multiple choice- and essay questions. For each ques-

tion, it will be indicated how it contributes to the grade.

The purpose of the examination is to assess the student’s ability to:

Understand and explain the fundamentals of microbial food safety and hygiene.

Describe the basic principles behind cultivation based and molecular methods to assess microbial com-

position of foods and to identify and characterize foodborne microbial pathogens.

Answer the teaching objectives in the lecture plan.



¢ Solve a case with a foodborne outbreak.

RE-EXAMINATION
Students that do not qualify to participate in the ordinary exam must resubmit the mandatory report before

qualifying for the re-exam. This report is individually written. The re-exam will be in the same form as original

exam.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.



Food Quality, [Perception and Eating Behaviour

75 ECTS

Course coordinator:

DereR V. Byrne (dereRv.byrne@food.au.dR), Professor and science team leader, Department of Food Sci-

ence, Aarhus University

Barbara V. Andersen (barbarav.andersen@food.au.dR), Assistant Professor, Department of Food Science,

Aarhus University

CONTENT

The objectives of the course are to teach the students the basic principles of sensory theory and practice in
relation to food quality assessment and consumer preferences. Moreover, it is a Rey objective of the course
to give students a practical and applicable view of sensory and consumer science through group projects

carried out during the course period.

The course will be structured in a holistic manner starting with an introduction to human sensory perception
with focus on physiological and psychological foundations of sensory function. This part of the course intro-
duces the anatomy, physiology and functions of taste and smell, cenesthesis and sensory interactions.
Next, moving into how sensory science is important in the consumer realm, the students will become famil-
iar with Rey objective and subjective sensory methods. In this part of the course, the students will in practice
work with discrimination and descriptive tests as well as preference and acceptance tests. Finally, the course
covers an introduction to the analysis and interpretation of sensory and consumer data. The overall course
perspective is a cross-cultural view emphasising East-Western differences in quality perception and food

behaviour.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained Rnowledge of:

«  The different human senses and psychological concepts.

+  The basic anatomy and functioning of the human senses.

+  Methods for measurement of sensory properties.

¢ Quality assessment in industrial practice.

+  Different theories within experimental psychology and consumer behaviour.

«  Cross-cultural consumer preferences and behaviour.

SRills
The students will be able to:

+  Demonstrate sRills at a basic level related to the understanding of Food Quality Assessment methods

and sensory analysis.
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«  [Point to suitable methodologies utilized to investigate food quality and sensory properties of food prod-
ucts.
+  Design and conduct sensory experiments for discriminative and descriptive sensory testing.

«  Statistical analyse and evaluate sensory data, as well as linkRing sensory and consumer data.

Competencies

Through the course the student is expected to gain the competencies to be able to:

«  Apply principles of sensory and consumer testing methodology.

«  Apply principles of experimental design and statistical evaluation of sensory and consumer data.

+ Understand and reflect upon the importance of the interaction between consumer choice behaviour

and sensory properties of food products for successful new product development.

EXAMINATION

The exam consists of two parts: a written part and an oral part.

The written part consists of submitting a report. The report must follow pre-provided guidelines. The report
must be 10 pages and made as a group worR of 2-3 participants on a chosen subject within the course con-
tent. The exact subject will be agreed with the course responsible. After submission, each student will indi-
vidually attend an oral exam. The report is necessary for attending the oral exam.

During the oral exam, the student will present a synopsis of the report (5 min) and be asked questions. The
guestions will take a starting point in the report and be broadened out to also cover general topics from the
lectures. The total examination time of each student is approximately 20 min including the presentation (5
min), individual questioning (10 min) and decision for the grade by the examiner and censor (5 min).

The final grade will be based on the written and oral performance combined.

RE-EXAMINATION

In case of re-examination e.g,, if the group does not hand-in the report according to deadline or if one or sev-
eral students in a group or a whole group does not pass the exam (based on the written and oral perfor-
mance combined), individual reports should be handed in prior to the re-exam. The report will be 5 pages on
a chosen subject within the course content. The exact subject will be agreed with the course responsible. A
synopsis of the report will be presented at an oral re-exam (5 min) and followed by questions on topics re-
lated to the report and the general course content (10 min). The final grade will be based on the written and

oral performance combined.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed



Food Production Environment and Quality

5ECTS

Course coordinator:

Longhua Wu (lhwu@issas.ac.cn), Professor, UCAS

CONTENT

The course on Food production Environment and Quality mainly introduces two parts of contents. One is
the fundamental Rnowledge on theory of soil science, crop science, and water science related to food pro-
duction environment and quality. Others are the application of the Rnowledge, including: (1) the relationship
between soil, crop, and water quality and human health; (2) the influence and remediation of human activi-
ties on soil, crop, and water quality further food quality; (2) Assessment of environmental risk related to food

quality and its management policies.

The course will be divided into 7 modules as follows:
The theme of Module 1is “Soil science and food environment and quality”. It focuses on an introduction to
soil types and their distribution and temporal and spatial variability of soil properties and soil major, minor

and trace element and their availability.

The theme of Module 2 is “Crop science and food environment and guality”, which introduces plant nutrition
relevant to soil health, ecological health, human health, Physiological function of plant nutrient elements and

relationship with crop quality.

The theme of Module 3 is “Water science and food environment and quality”, which focuses on an introduc-
tion to food environment and quality issues relevant to the efficient allocation of water resources, water

scarcity, water security, water pollution problems and control.

The theme of Module 4 is “Soil, crop, and water and human health”, which teaches on the relationships be-
tween soil properties and element availability and element uptakes by crops and the relationships between

crop and dietary quality and human health.

Module 5, the theme is "Human activities and remediation”, which introduces the Impact of fertilization, till-
age, moisture regime management, and crop rotation on agro-product quality and human health, heavy
metal contamination of agricultural soil, water, and food and human health, and remediation techniques of

heavy metal contaminated agricultural soil.

Module 6 teaches the theme of “Environmental risk and human health”. It introduces the environmental im-
pact assessment of organic food through comparing to counterpart foods and case studies by life cycle as-
sessment (LCA). Furthermore, the risks in the context of organic production and certification, and risk- based
indicator system of organic production will be presented according to Chinese organic regulations and liter-

ature review.


mailto:lhwu@issas.ac.cn

Finally, the theme of module 7 is "Environmental management”’, which focuses on an introduction of certi-
fied green food and certified organic food, and management standards and regulations related to soil, water

and air quality.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained Rnowledge of:
+  The basic concepts and theories of soil, water, and crop science.
«  The relationship between soil and water quality and food safety.

+  The basic measurement methods of soil, water, and crop properties.

SKkills

The students will be able to:

« demonstrate some field and lab techniques primarily on soil, water, and crop science;
+  Statistically analyse and evaluate experimental data

+ summarize the data to write reports on food production environment and safety.

Competencies

Through the course the student is expected to gain the competencies to be able to:

« apply theory and method above mentioned for assessing and managing food quality and health;
« apply principles of experimental design and statistical evaluation of food environment and quality;

« Understand the importance of the interaction between soil, water environment and food quality.

EXAMINATION

The final exam is a 24-hours written exam (100% of the grading). Each student will be presented to 2-3 prob-
lems related to the food production environment and food quality in terms of soil, water, and crop science
part. The student is expected to choose one problem and write a report with at least 5 pages. In this report,
the student should identify and use relevant material from media and other sources and draw on the course
curriculum.

The purpose of the examination is to assess the students’ ability to:

¢ master integrate Rnowledge of food production environment and food quality.

+ understand present of issues in relation to food production environment and food guality.

¢ analyse present and future of Rey issues.

RE-EXAMINATION

The re-examination is the same format as the ordinary exam.

GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales. The examina-

tion will be internally assessed.



Food Fermentation and [Processing

5ECTS

Course coordinator:

ZHANCG Lingling (zhangll@tib.cas.cn), Tianjin Institute of Industrial Biotechnology, Chinese Academy of Sci-
ences (CAS)

CONTENT

The course in Food fermentation is a multidisciplinary course integrating food microbiology, food chemistry,
enzymatic and metabolic engineering, food analysis and detection. The aim of the course is to understand a
wide range of microbial and enzymatic processes involved in food and ingredient fermentation to achieve
desirable properties such as prolonged shelf-life, improved safety, attractive flavour, nutritional enrichment
and promotion of health. Furthermore, the course is designed to introduce Rnowledge about food fermenta-
tion with a focus on the latest scientific insights in relation to their desired impacts. Specifically in the course,
the topics cover major microorganismes (lactic acid bacteria, moulds, and yeasts) involved in food fermenta-
tions, their physiological and metabolic properties, and how they are used as starter culture to provide a
foundation for the fermented products around the world. The students are expected to understand the
Rnowledge that food fermentation plays roles in improving the nutritional value and human health by pro-

ducing nutrition, health promoting factors and enzymatic protein.

The major topics in Food fermentation course include:

«  General introduction of food fermentation.

+ Food fermentation and microorganisms.

+  Food fermentation technology and industrial scale application.
*  Nutritional and functional properties of fermented food.

+  Food fermentation and enzymes.

+  Fermentation food safety and quality control

LEARNING OBJECTIVES

The students will become kRnowledgeable in food fermentation and brewing with a focus on microbiological
and technological features for the manufacture of fermented food, and functionality in relation to their de-

sired impact on food quality, nutrition, safety and shelf-life.

Knowledge

Al the end of the course the students will have gained knowledge of:
«  The history of food fermentation.

«  The microbiological and technological features used in food fermentation and their functional proper-

ties.
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« ldentity, sources, and physiological characteristics of microorganisms in food fermentation.
+  Metabolic activities of microorganisms and their influence and role on fermentation food.

+ Basic requirements and principle of fermentation process and control.

« Industrial scale application of fermentation and brewing technology.

+ Advantages of fermented food.

+ Food grade fungi deliver/express important enzymes.

*  Major risk factors associated with food fermentation.

Skills

The students will be able to:

«  Demonstrate sRills at a basic level related to the understanding the process of food fermentation.
«  Point to suitable methodologies for fermented parameter and process control.

+  How to characterize fermented foods.

+ Improve the safety of fermented foods.

Competencies

Through the course the student is expected to gain the competencies to be able to:

*  Apply principles of food fermentation related microorganisms.

«  Apply principles of industrial scale application of fermentation and brewing technology.

« Understand and reflect upon the importance of food safety and quality control.

Submission of a report is mandatory for attending the final exam. The report will be written in groups of 3-4
students and be 10-15 pages, double line spacing (completing this will also qualify the student for the re-
exam). The report will be evaluated on a pass/ not-passed basis. In the case that a report is not passed, the
report needs to be edited for the students to get pass, so they can attend the final exam. The report does not

form a part of the final grade but qualify the students for the final exam.

EXAMINATION

The final examination is a 2-hour open booR sit-in examination with all aids available except internet and
generative Al.

NB: At the exam the students can only access the following on their exam device: PDF-files. No pro-

grammes/applications are available.

RE-EXAMINATION
Students that do not qualify to participate in the ordinary exam must resubmit the mandatory report before
qualifying for the re-exam. This report is individually written. The re-exam will be in the same form as original

exam.

GRADING

Grades given according to the Danish 7-point and the Chinese 100 points grading scales.
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Modern Food Analysis

5ECTS

Course coordinator:

Qinghua Zhang (ghzhang@rcees.ac.cn), Professor, Research Center for Eco-Environmental Sciences, Chi-

nese Academy of Sciences (CAS)

CONTENT

This course aims to provide fundamental Rnowledge of the instrumental analytical technigues and methods

used in food analysis together with their main applications in food science research.

Food analysis is the study, development and application of analytical methods and instrumentation for char-
acterizing the properties of foods and their components. All topics covered in the module include infor-
mation on the basic principles, procedures, advantages, limitations, and applications. General information is
provided on regulations, standards, labelling, sampling, and data handling as background for chapters on
specific methods to determine the chemical composition and characteristics of foods. Expanded sections
on spectroscopy and chromatography are also included. Other methods and instrumentation such as ther-
mal analysis, ion-selective electrodes, enzymes, immunoassays, and other state-of-art techniques are cov-

ered from the perspective of their use in the analysis of foods.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained Rnowledge of:

«  Basic principle in food analysis.

«  Fundamental knowledge of methods used in food analysis.

+  Fundamental knowledge of the instrumental analytical technigues used in food analysis.
«  Sampling technigues in food analysis.

¢ Quality assessment and quality control in data analysis.

SKills

The students will be able to:

+  Solve problems related to food analysis.

+  Recognize the limitations inherent to particular sampling or analytical procedures.

«  Qutline the theoretical bases underlying methods commonly used for food analysis.
«  Utilize the mathematical calculations involved in food analysis.

* Assess the importance of food composition information to the food industry.

Competencies

Through the course the student is expected to gain the competencies to be able to:
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«  Apply statistically valid sampling technigues to food materials having widely diverse properties and vol-
umes.

+  Demonstrate competency in the use of standard techniques of food analysis and the treatment of ex-
perimental data.

*  Apply modern instrumental methods to analyse chemical and physical properties of foods.

+  Compare the purposes and methods of food analysis employed in government, research, and industry

EXAMINATION
The students will submit a 2-page essay in the final exam. At the end of the course, it will be assessed, on a
pass/non-pass basis, if the student performed satisfactorily. The student must demonstrate an understand-

ing of the learning objectives of the course.

RE-EXAMINATION
Students who do not pass the course can take the re-exam. Re-examination contains a 2-page written es-
say on a fixed topic. The essay will be assessed, on a pass/non-pass basis, to check if the student demon-

strates an understanding of the learning objectives of the course.

GRADING

Passed/non-passed. The examination will be internally assessed.
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Master’'s Thesis

60 ECTS

Course coordinators:

DereR V. Byrne (dereRv.byrne@food.au.dR), Professor and science team leader, Department of Food Sci-

ence, Aarhus University

Barbara V. Andersen (barbarav.andersen@food.au.dR), Assistant Professor, Department of Food Science,

Aarhus University

CONTENT

All students and supervisors must follow the SDC Thesis Regulations (10 Steps).

The objective of the thesis is to demonstrate and document the student’s ability to phrase, examine, analyse
and process issues, within a food quality-, health- or marketing relevant delimited subject. The content of the

thesis must be settles according to the procedure in “SDC Thesis Regulations, 10 steps”.

The thesis is a 60 ECTS point experimental thesis, where the student specialises within of the modules in-
cluded in the compulsory course program: Food quality, Food safety & risk management, Food & economic
chain management, Food business & marketing or Nutrition & health. The thesis addresses a student- de-
veloped problem-formulation, preferably of particular industrial interest, which the student investigates via
selection and application appropriate scientific theories and methods in an experimental study. The experi-
mental part involves design and analysis of a research study, which preferably is conducted in a food indus-
try environment to allow experience with solutions to food industry relevant issues. Alternatively, the study
will be conducted at a university. In the thesis, the findings will be presented, discussed and evaluated in

relation to relevant scientific literature.

During the work with the thesis, the student will be assigned a Danish and a Chinese supervisor and poten-
tially a supervisor from food industry. The supervisors contribute with academic and methodological guid-
ance. A thesis contract will be prepared, which will be approved with signature by supervisors and the stu-
dent and send to the SDC office. The contract includes information about the topic, subject delimitations, a
plan for supervision, submission deadline and potentially a confidentiality agreement between the food in-
dustry and the student and academic supervisors. Though the thesis can involve a food industrial supervi-

sor, the thesis will be evaluated solely on academic grounds.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained Rnowledge about:
«  Scientific problems within the study programme’s subject modules

+ A suitable combination of methodologies/theories based on highest international research for use in

his/her work with the problem formulation. 23
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Skills
The students will be able to:

+  Substantiate the idea of conducting experimental work/producing own data in order to shed light on
the topic as formulated in the problem formulation.

*  Process data through a choice of academic analysis methods and present findings objectively and in a
concise manner.

* Apply and critically evaluate theories/methodologies, including their applicability and limitations.

¢ Assess the extent to which the production and interpretation of findings/material depend on the the-
ory/methodology chosen and the delimitation chosen.

+ Discuss academic issues arising from the thesis.

«  Draw conclusions in a clear and academic manner in relation to the problem formulation and, more gen-
erally, considering the topic and the subject area.

«  Discuss and communicate the research based academic, food industry and social significance of the

thesis, based on ethical principles.

Competencies

Through the course the student is expected to gain the competencies to be able to:

+ Independently take responsibility for own professional development and specialization.
*  Master research-based work.

*  Solve complex problems and carry out development assignments in a work context.

EXAMINATION

Submission of a written master thesis is mandatory for attending an oral defence and must follow the pro-
cedure in the "SDC Thesis Regulations, 10 steps”. The report will be a maximum of 100 normal pages written
in English with a short English summary. A normal page for written submission is 2400 characters. To cal-
culate normal pages, text is included, but not the front page, table of contents, bibliography, appendix, fig-
ures, and models. Deadline for submission of the written master thesis is given in the “SDC Thesis Regula-

tions, 10 steps”.

For Danish and International students to receive the UCAS grading the rule provided in “SDC Thesis Regula-

tions, 10 steps” must be followed.

At the oral defence, the student will present the project (30 minutes). Then the Thesis Defence Panel will ini-
tiate a dialogue about the thesis and ask questions to the student for up to 30 minutes, after which the

grade is determined and communicated to the student.

In assessment of the thesis, emphasis is placed on the academic content, but the student’s spelling and
wording sRills are included in the assessment. Quality and independence in the design of own studies will
be included in the overall assessment. The quality of data collection, analysis and evaluation will also be in-
cluded in the overall assessment. A total grade will be awarded for the dissertation and the oral defence.

Subseqguently a written evaluation will be prepared. 24



RE-EXAMINATION

Re-exam will be the same as the ordinary exam.

GRADING

For the Danish/international students, grades are given according to the Danish 7-point and the Chinese
thesis grading scales.

For the Chinese students, grades are given according to the Danish 7-point grading scale only. The details
of the thesis procedure are described in SDC Thesis Regulations 10 Steps.

The examination will be externally assessed.
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Life Science Engineering and Informatics

Introduction to Omics Oriented Life Science
5ECTS

Course coordinators:
Peter Kristensen (pR@bio.aau.dR), Associate Professor, Section for Biotechnology, Aalborg University

Zhihua Zhang (zhangzhihua@big.ac.cn), Professor, UCAS

CONTENT

The course “Introduction to Omics Oriented Life Sciences” will provide the students with a unified vocabu-
lary and a common theoretical foundation, allowing them to engage in the studies of living organisms with
various omics tools. Also, the students will critically review scientific literature, allowing them to identify solid
and problematic conclusions based on scientific literature. The students will present scientific papers and
will receive feedback on the presentations from other students and the teacher, allowing them to build com-
petencies in presenting scientific findings. The students will also be given a historical insight in the field of
life sciences, with a special focus on scientist trailblazing the Omics era.

A brief introduction to some of the most fundamental technigues in genomics and proteomics will be given,
with the aim to provide students with a generalized overview, allowing them to progress to in deeper intro-

ductions of specific areas.

LEARNING OBJECTIVES

The student who has met the objectives of the course will be able to:

Knowledge
« Identify, classify, and account for chemical properties of macromolecules (DNA, RNA and protein).

« Account for the process and regulation of replication, transcription, protein synthesis and protein degrada-
tion.

+ Describe the importance and functions of RNA in cell fate determination, development, and also diseases.

+ Describe the basic components the genome and their structures, including their basic units, organization,
as well as topological and 3D architecture.

« Understand information contained - and outline the methods used - in genomics.

+ Describe the concept of metagenomics, and outline the methods used in study metagenome.

+ Describe the main post-translational modifications on macromolecules and how it influences activity, such
as epigenetic and enzyme activity.

« Describe the concept of epigenetics, e.g,, posttranslational modifications in core-proteins(nucleosomes),
modification of nucleic acids (DNA and RNA).

+ Describe and understand the information obtained by qualitative and quantitative proteomics and outline

the methods used. 26
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+  Outline major global omics data-centres and understand the importance of curation in developing high-

quality databases.

Skills

+ Discuss historical aspects forming the foundation of the state-of-the art technologies used to study com-

plex systems in life sciences, e.g, DNA sequencing, mass spectrometry.

« Discuss the importance of protein-protein, protein-RNA, protein-DNA interactions, and the whole interac-

tome as a complex system and outline the methods used to study these.

+ Describe and understand the forces of mutation and selection in shaping codon usage bias and outline

the methods used.

+ Describe the forms of molecular evolution (positive selection, negative selection, and neutral mutation) and

understand how to derive selective pressure from molecular sequences.

Competences
+ Qutline the use of bioinformatics tools in various Omics studies.

+ Critically review and present scientific literature.

EXAMINATION
Oral exam. The student will have 1 hour in a group of up to five students in preparation for the oral exam. This

part of the exam is with all aids.

The students will receive a short project description/article that will touch upon as many learning objectives as
possible, the students have | hour to consider the project description/article and discuss the main points and

techniqgues relevant. During the preparation, the students can take notes.

Then they enter the examination room and individually for 10 minutes, the students are asked to expand on
individual topics relevant for the project description/article. The exam will conclude with individual evaluation

and grading.

RE-EXAM

Same as the ordinary exam.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.
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Analytical Biochemistry and Sample Preparation for Omics

10 ECTS

Course coordinator:

UlrikR Kraemer SundeRilde (uksundeRilde@food.au.dR), Assistant Professor, Food Science, Aarhus University

CONTENT

An Omics investigation is inevitably preceded by sample enrichment and purification based on the biochemical
and/or physico-chemical properties of the group of molecules to be analysed. This purification is crucial, be-
cause an omics experiment should only assay a defined group of molecules (e.g. DNA but not RNA); from a
technical point it is important that samples do not contain impurities that can spoil instrumentation. Quite dif-
ferent purification concepts are required, because the groups of molecules subjected to an omics study are
highly diverse. This course will give theoretical and experimental insight into various enrichment and separation
techniques employed in omics studies and outline the requirements for sample purification prior to the actual

omics analysis.

LEARNING OBJECTIVES

The student who has met the objectives of the course will be able to:

« Explain the principles behind analytical technigues for sample preparation.
« Evaluate strengths and limitations of different separation/purification technigues.
+  Select the best separation/purification technique(s) for a specific omics investigation.

+ Assess the quality of data from separation/purification analyses as presented in original scientific litera-

ture.

+ Evaluate and reflect on the use of separation/purification technigues applied in original research articles.

Knowledge

The students will acquire Rnowledge on the theory behind methods used for separation and purification of
RNA, DNA, proteins, peptides and metabolites, including methods based on affinity, hydrophobicity, polarity,

charge and size:

+ Describe the central physico-chemical properties of nucleic acids, peptides/proteins, carbohydrates and

lipids that is central for analysis and enrichment.
« Extraction and purification of proteins, RNA, DNA and metabolites from biological samples.
« Chromatographic technigues.
+ Electrophoretic techniques.
+  Selective purification/enrichment for post-translational modifications.

« Labelling and quantitation for Proteomics.
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+  Sample preparation and data analysis in metabolomics.
+  Sample preparation for lipidomics.

«  Sample preparation for Genomics/Transcriptomics.

+ Digestion of biomolecules.

« Interfacing chromatography with mass spectrometry.

SRills
Through laboratory exercises, the students will acquire sRills in practical laboratory work:

+ Reverse phase liquid chromatography.

+ Gas chromatography.

« Lipid purification.

«  Protein purification.

+ Two-dimensional electrophoresis.

+  MALDI peptide mass finger printing and MALDI MS/MS for identification; data analysis.
+  Sample preparation for transcriptomics.

«  Sample preparation for Genomics.

« [Purification of sub-cellular organelles.

Competences

The students will acquire competences that will enable them to include sample preparation and biochemical

Rnowledge as an integral part in designing omics experiments, as well as competences in presenting data.

Prerequisites for examination: Mandatory participation in Laboratory exercises.

EXAMINATION
4-hours sit-in exam, all aids except internet and generative Al

NB: At the exam the students can only access the following on their exam device: PDF-files. No pro-

grammes/applications are available.

RE-EXAM

Same as the ordinary exam

GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.
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Central Technigues in Omics

10 ECTS

Course coordinator:

To be announced

CONTENT

Biosciences in the post genome era depends on investigating molecular changes with large-scale technolo-

gies. This course aims to build basic understanding of the technologies and methods used to characterize

and detect variations in genome, transcriptome, proteome, and metabolites of humans, animals, plants and

microorganisms, and to provide students with Rnowledge sufficient for evaluating the specific strengths,

weaRknesses and possibilities of basic methods for characterizing biological systems at the molecular level.

The course will contain both theoretical and experimental approaches to the following techniques:

Advanced Mass spectrometry technology (Instrumentation, Electrospray ionization, Maldi-TOF, ion mobil-

ity optics, mass analysers and operation, Mass spectrometry Imaging)

Proteome characterization and SpatialOmics. Interpretation of data including post-translational modifica-

tions.

Protein and metabolite quantification (LC-MS/MS, SRM and MRM methods).
Array technology.

Advanced Imaging (EM, MALDI Imaging).

NMR based metabolomics.

Next generation DNA sequencing —technology and Rey applications.
RNAseq based transcriptomics and microRNA technology.

Immunological techniques.

Advanced Imaging.

LEARNING OBJECTIVES

The student who has met the objectives of the course will be able to:

Read, understand, explain, and critically evaluate methods and data from primary research articles using

the following omics methods:

Protein and proteome identification by LC-ESI-MS/MS.
Metabolite id and quantification analyses by Mass spectrometry.
Protoeme quantification by Mass spectrometry.

Discovery based comparative proteome mapping.

Hypothesis based (targeted) comparative proteome mapping.
Selected reaction monitoring MS (SRM)

[Proteogenomic data integration.
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*  Mapping of posttranslational modification of proteins.

*  Microarray based transcriptome mapping.

* Next-generation based transcriptome mapping.

+ Genome sequencing.

+ Evaluate and reflect on the shortcomings of the specific methods and technologies chosen to describe
specific biological systems in original research articles suggest alternative approaches to those presented
in original scientific literature.

« Plan experiments, interpret raw data, critically evaluate data quality and integrate data across the following
omics technologies.

* Understand and evaluate protein array technologies and data analysis.

« Protein identification by Maldi-TOF based peptide mass fingerprinting.

+  Protein id by ESI-MS/MS.

+ Protein quantification by Mass spectrometry.

+ Discovery based comparative proteome mapping.

*  Hypothesis based (Targeted) comparative proteome mapping.

*  Selected reaction monitoring MS (SRM.)

«  Mapping raw instrument data against reference genome data.

*  Microarray based transcriptome mapping.

* Next-gen based transcriptome mapping.

¢ motivate the choice of experimental methods and approaches for describing and investigating specific bi-
ological problems.

« evaluate strengths and limitations of various statistical methods.

+ explain the overall theoretical principles behind the statistical methods introduced during the course.

+ account for the preconditions, assumptions and limitations in the individual steps of the statistical analysis.

+ independently perform a basic analysis of the various omics data using R.

EXAMINATION
An individual written assignment to be completed in 48 hours.
The assignment is a maximum of 5 pages (font size 11, normal margins) and includes short answers, computa-

tional, and essay questions.

RE-EXAM

Same as the ordinary exam.
GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.
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Bioinformatics and Systems Biology

5ECTS

Course coordinator:

Dali Han (handl@big.ac.cn), Associate Professor, UCAS

CONTENT

Bioinformatics is today essential for almost all branches of life sciences. For instance, the advent of Next Gen-
eration Sequencing (NGS) technologies has transformed how biological research is being performed and
Whole human genomes can today be sequenced cost effectively and rapidly providing unprecedented possi-
bilities for investigating human traits, evolution and diseases. Similarly, whole bacterial communities and their
interplay with the environment can be studied, unravelling novel enzymes and organisms. As these experi-
ments produce massive amounts of data, skills with bioinformatics and large data supercomputing are crucial
for analysis. The aim of the course is to give the students a good Rnowledge of the NGS technology and
steps for sequence data analysis as well as a background to bioinformatics in general and an introduction to

biological data science.

The course content is structured in 4 main themes:
1. Introduction to bioinformatics

An introduction to the basics of bioinformatics including the electronic data formats for storing information
about biological macromolecules, such as DNA, RNA and proteins, as well as an introduction to publicly avail-
able sequence and structure databases such as GenBanR, UnilProt and PDB. The theme will provide students

with Rnowledge of a number of new methods for molecular structure and sequence analysis.

2. Introduction to NGS
A solid introduction to NGS and NGS data processing and the relevant corresponding tools. Students should
be able to understand and apply this information to practical uses, such as screening large segments of se-

guenced DNA extracted from wide-ranging clinical or environmental samples.

3. Biological Data Science

Main computational tools to load, analyse, visualize, and model biological data, such as PCA methods, linear

and logistic regression, clustering, and basic Machine Learning.

4. Applied Bioinformatics
The students will work on case studies where Bioinformatics and Biological Data Science are used to solve

relevant scientific problems involving biological and clinical data.

32



LEARNING OBJECTIVES

The student who has met the objectives of the course will be able to:
+ break down real-world data problems.
* recognise patterns in data and generalize from them.

+ search for sequence and structure data from the publicly available databases, such as GenBanR, UniProt
and PDB.

¢ generate and critically evaluate DNA and peptide alignments.

¢ query sequence databases using alignment-based methods (BLAST) and critically evaluate the results.
« explain basic concepts of machine learning and data science.

¢ parse (read and extract) (bioinformatics data) files for needed information.

+ Understand and operate with common formats for representing DNA and protein sequence data.

+ explain the applications of the different NGS technologies, including the weakness and strengths of the

approaches, learn to implement the steps involved in a general NGS data analysis.

EXAMINATION

Written assignment + oral defence.

An individual written assignment to be completed in 24 hours, followed by an oral defence.

The assignment must be between 5 and 10 pages and covers the entire course including exercises and theo-

retical questions.

The oral defence takes 30 minutes including questioning and grading. For the oral defence, the student will

go through their assignment and there will be general questions about the course content.

RE-EXAM

An oral re-examination of 30-minutes covering the whole course.
GRADING

A single grade will be assigned given according to the Danish 7-point and the Chinese 100 points grading

scales. The examination will be internally assessed.
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Master's Thesis

60 ECTS

Course coordinators:
Henrik Hjarvard de Fine Licht (henlic@dtu.dR), Associate Professor, Technical University of Denmark

Yang Yungui (ygyang@big.ac.cn), Professor, UCAS

CONTENT

All students must follow the SDC Thesis Regulations (10 Steps).

The student will be assigned a Danish and a Chinese supervisor who are to approve the topic.

The student must submit a thesis contract signed by the supervisors and the student to the SDC Office.

The thesis contract contains the thesis topic, a description of the thesis with appropriate, selected refer-

ences, name of the institute and laboratory for execution of the practical work, and submission deadline.
The thesis is to be delivered digitally at the SDC Office.

The thesis and the oral defence are assessed by the supervisors and an external examiner.

LEARNING OBJECTIVES

After completing the thesis, the student is expected to master and be able to:

state the purpose of an experimental omics project in context of the background of the research field.
independently retrieve scientific literature relevant to the thesis, and outline the current Rnowledge based
on this literature.

describe materials and methods used in the thesis in such details that an equally qualified person can re-
produce the experiments.

describe, document and explain results obtained in the thesis, so professionals in the field can follow the
experiments and the experimental strategy.

Discuss the thesis results in context of existing Rnowledge on the topic, relate the outcome of the experi-

mental work to the purpose of the thesis, and devise obvious future work and perspectives.
present his/her own research in the format of a scientific manuscript.

orally disseminate his/her own research and discuss it with peers.

explain the principles of the main methods used in the thesis.

describe the biological foundation central to the thesis.

EXAM

The thesis must be written in English throughout. The thesis should be built around the outline of a manu-

script for an international scientific journal. The exact journal, from which the format is observed, will depend
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on the topic of the thesis and should be chosen by the student and the supervisors in agreement.

The thesis should be constructed as follows:

« A cover page with all relevant information on thesis title, student, supervisors, study programme and period

of thesis work.
« A scientific manuscript prepared according to the guidelines provided by the chosen scientific journal.
« List of abbreviations if this is not requested by the journal’s guidelines.

*  Supplementary material, which presents e.g, elaboration on methods, relevant data not included in the
manuscript and discussions on such methods/data with references. Supplementary material is not a com-
pulsory section but may be useful depending on the thesis project and outcome.

* An electronic media for software developed as part of the thesis, when relevant.

The scientific manuscript must not exceed 40 pages including all figures and tables when following the
journals’ guidelines for formatting. There is no minimum for supplementary material, since it is not compul-

sory, but the maximum length is 80 pages all included.

DEFENCE

The defence has the form of an oral exam, which is initiated by an approximately 30 minutes student

presentation on the thesis. The subsequent examination should not exceed 90 minutes.

RE-EXAMINATION

The same as the ordinary exam attempt. For more information, see SDC Thesis Regulations 10 Steps.

GRADING

For the Danish/international students, grades are given according to the Danish 7-point and the Chinese

thesis grading scales.

For the Chinese students, grades are given according to the Danish 7-point grading scale only.

The examination will be externally assessed.
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Nanoscience and Technology

Unifying Concept in Nanoscience

15 ECTS

Course coordinator:

Tue HassenkRam (tue.hassenRam@sund.Ru.dR), Professor, University of Copenhagen

CONTENT

Nanosized systems have special properties. The objective of the course is to learn about the unifying con-

cepts that form the scientific basis of these special properties.

LEARNING OBJECTIVES

Knowledge

After completing the course, the student should be able to:
+  Describe Nano science as a concept.

« Understand central concepts in Nano science (e.g, Quantum mechanics, molecular forces on nanome-

tre range).

« Understand fundamental operating principle, use and limitations of central tools in nanoscience, which

cover:
o Explaining concepts of high-resolution microscopy (e.g, AFM, SEM, and TEM).
o Explaining concepts of bottom up/top-down fabrication of nano scale devices.
o Explaining concepts in molecular electronics, (e.g, OLED, OFET, and thin film devices).
o Explaining differences between biological and artificial membranes

o Listing and identifying properties of nanomaterials such as graphene, carbon nanotubes,

nanowires, quantum dots, small metal clusters and nanoparticles.

o [Relating concepts on the different properties of bulk material versus nanomaterials.

Skills

Apply the above Rnowledge for evaluating and calculating nanoscale system properties and behaviour.

Competencies

Read and analyse nanoscience literature, present, and evaluate this work in a concise manner, and write a

reflective self-consistent essay on it.

Write and evaluate specific nanoscience concepts, technigues, literature reviews and design a research pro-

posal.
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To qualify for the exam, the student must present two research articles during the course.

EXAMINATION
To qualify for the oral part of the exam, students must write a 15-page essay on a chosen topic. The essay

must be submitted before a set deadline and approved before the student can attend the exam.

At the end of the course, students will receive up to 10 exam guestions that they need to prepare before the
exam. During the exam, each student will draw a random guestion 20 minutes prior to their examination. The

student is then expected to give a short presentation on the topic of the question.

The oral exam lasts 30 minutes, with no aids allowed. There is a 20-minute preparation period before the

exam, during which no aids are permitted.

RE-EXAMINATION

Same as ordinary. The assignments and essay must be passed before the oral re-exam. Passed exams will

be transferred to the re-exam.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.
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Nanobiotechnology

5ECTS

Course coordinator:

Elena Ferapontova (elena.ferapontova@inano.au.dR), Associate Professor, Aarhus University

CONTENT

This course introduces students to the selected areas in nanobiotechnology — the field which employs na-
noscience for biomedical applications. The students will learn how artificial entities can support their biologi-
cal counterparts. The course helps students to better understand health impacts and the risks of nanosci-
ence and technology by obtaining an introduction to nanotoxicology. For all topics, basic knowledge, Rey

concepts, and real experiments will be discussed.

LEARNING OBJECTIVES

This course will cover the following areas in nanobiotechnology:

+ General overview over basic biochemical, biotechnological and nanobiotechnological concepts
+  Self-assembly of proteins, peptides, and other biomolecules

« Artificial and “green” enzymes

« Nanobiofabrication design rationales and techniques

+  Nanotoxicology

Knowledge

At the end of the course, the students should be able to:

+  Describe basic concepts in cell biology.

« Describe the self-assembling properties of proteins, peptides lipids and nucleic acids.

« Describe the use of unnatural amino acids to modify protein properties.

* Explain how supramolecular molecules can function as catalysts.

*  Explain how enzymes and catalysts can be applied in nanobiotechnology.

+ Explain the use of nanobiofabrication for medical applications such as tissue engineering, disease.
*  Modelling, biosensing, and therapeutics/diagnostics products.

« Explain concepts, challenges, and technigues within the toxicology of nanomaterials.

Skills

Apply the above Rnowledge to evaluate and characterize nanobiotechnological systems.
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Competencies

Read and analyse nanobiotechnology literature, present and evaluate this work in a concise manner, and
write a reflective self-consistent essay on it. Write and evaluate specific nanobiotechnology concepts, tech-

nigues, and literature reviews.

EXAMINATION
Report/essay completed before the written exam.
Sit-in exam (3-hours, with all aids except internet and generative Al).

NB: At the exam the students can only access the following on their exam device: PDF-files. No pro-
grammes/applications are available. The exam consists of questions from all teaching fields. The course

grade is based both on the report (30%) and the written exam (70%).

RE-EXAMINATION

Same as ordinary examination. The report/essay must be completed before the written re-exam. Passed
exams will be transferred to the re-exam. Re-examination will be converted to oral examination in case of

less than five students: 30 min. oral exam, No aids, no preparation time.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.
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Nanocharacterisation

10 ECTS

Course coordinator:

Morten Foss (foss@inano.au.dR), Senior Researcher, Aarhus University

CONTENT

In this course students will learn the basic physical principles that underlie several nanocharacterisation

tools. Five main areas will be addressed in detail:
* Electron microscopy

«  X-ray diffraction

* Scanning probe microscopy

« Surface spectroscopies

* Nuclear magnetic resonance

The first part of the course will introduce the theoretical background and implementation of the technigques
as well as discuss application examples based on scientific literature. The last part of the course will involve
hands-on experimental exercises followed by a compulsory written report/essay based on a subset of the

techniques introduced.

LEARNING OBJECTIVES

At the end of the course the students should be able to:

Knowledge

« Describe and explain the physical principles and concepts of several essential methods for nanocharacter-

isation.
« List, select and apply these methods to obtain specific information from given experimental systems.

+ Describe strengths and weaknesses of the methods.

Skills

* Apply the acquired Rnowledge about characterization technigues to evaluate and design specific experi-

mental systems.

* Analyse experimental data obtained by the technigues.

Competencies
« Analyse and understand data in scientific literature based on the experimental methods.
+ (Choose and evaluate specific technigues for given experimental systems.

« Write reports based on specific experimental methods.
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EXAMINATION
Report/essay based on the experimental exercises must be completed before the written exam.

Sit-in exam (3-hours, no aids allowed). The course grade is based both on the report (25%) and the written
exam (75%).

RE-EXAMINATION

Re-examination format as for ordinary examination. The report/essay must be completed before the written
3-hour re-exam. Passed exams will be transferred to the re-exam.

In case of less than five students, the re-examination will be converted to 30 min. oral exam, Nno aids, no prep-

aration time.
GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales. The examina-

tion will be internally assessed.
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Master's Thesis

60 ECTS

Course coordinator:

Tue HassenkRam (tue.hassenRam@sund.Ru.dR), Professor, University of Copenhagen

CONTENT

All students and supervisors must follow the SDC Thesis Regulations (10 Steps).

The aim of the thesis worR is to demonstrate that the student can work on a high theoretical level and in a
systematic manner apply scientific methods to problems within nanoscience that are theoretical or practical
in nature. The thesis must demonstrate competence workRing with scientific theories and methods within a
specified subject of nanoscience. The subject must have a complexity and an extent that allows for it to be
completed in course of two semesters. The thesis may be theoretical or theoretical/practical in nature. Stu-
dents may establish a partnership with a company or an organization with the purpose of identifying and
solving problems within nanoscience using scientific procedures and methods. The students will be pro-

vided with guidance during the thesis, having a Danish as well as a Chinese supervisor.

LEARNING OBJECTIVES

A student who has completed the thesis has acquired the following competences:

Knowledge
Knowledge that allows the student to:
« identify scientific problems within the study programme’s subject areas.

« summarise a suitable combination of methodologies/theories based on international research for use in

his/her work with the problem formulation.

« discuss theories/models based on an organised value system and with a high degree of independence.

Skills
SRills that allow the student to:
« apply and critically evaluate theories/methodologies, including their applicability and limitations.

+ assess the extent to which the production and interpretation of findings/material depend on the the-

ory/methodology chosen and the delimitation chosen.
« discuss academic issues arising from the thesis.

« draw conclusions in a clear and academic manner in relation to the problem formulation and, more gener-
ally, consider the topic and the subject area.

+ discuss and communicate the academic and social significance, if any, of the thesis based on ethical principles.
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If the thesis includes experimental content/data production, the student will also be able to:

- Substantiate the idea of conducting experimental workR/producing his/her own data in order to shed

light on the topic as formulated in the problem formulation.
- Process data through a choice of academic analysis methods

- Present findings objectively and in a concise manner assess the credibility of his/her own findings

based on relevant data processing.

Competences
Competences that allow the student to:
¢ initiate and perform academic work in a research context.

* solve complex problems and carry out development assignments in a work context.

EXAMINATION

The thesis is an individual written assignment.

Students should add a summary to the thesis in English.

The examination (defence) is oral, based on the thesis. It consists of the thesis presentation followed by a
dialogue between the student and the examiners that make up the Thesis Defence Panel. The oral examina-
tion lasts 60 minutes (incl. assessment) where the student has approx. 30 minutes for presenting. The
grade awarded must reflect an overall assessment of the written thesis and the oral defence. The assess-

ment is made by the Thesis Defence Panel, which includes an external examiner.

RE-EXAMINATION

The same as the ordinary.

GRADING

For the Danish/international students, grades are given according to the Danish 7-point and the Chinese

master’s thesis grading scales.

For the Chinese students, grades are given according to the Danish 7-point grading scale only. The details
of the thesis procedure are described in SDC Thesis Regulations 10 Steps. The examination will be exter-

nally assessed
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Neuroscience and Neuroimaging

Introduction to Scientific Computing (ISC)
2 ECTS

Course coordinators:

BAO Jin (jin.bao@siat.ac.cn), Professor, Shenzhen Institute of Advanced Technology, Chinese Academy of
Sciences (CAS)

Ross Deans Kristensen-MclLachlan (rdkm@cc.au.dR), Associate Professor, Centre for Humanities Compu-

ting, Aarhus University

Aim

The aim of this course is to provide the student with a basic foundation in scientific computing. After the
course the student is able to write simple algorithms, including loops, functions, and conditional statements,
and to apply them to efficient analysis of neuroscientific data. The Python programming environment, which
is used for signal and image processing in subsequent courses of the education, is introduced through prac-

tical exercises.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained Rnowledge of:

¢ Scientific programming with Python, the Anaconda distribution, and Jupyter NotebooRs
«  The concepts of data types and data structures, in numerical and text form

«  Syntax of for modular programming with Python, including functions, scripts, and modules loops, con-

trol flow and boolean logic

SKills

During the course the student will have obtained skills in order to:

+  Create and manipulate number sequences and multidimensional arrays

«  Apply the concepts of size and dimension to create and index into multidimensional arrays
+  Visualize data using 2D and 3D plotting functions

+  Use logical operators and tests for logical indexing and conditional program flow

+  Write nested loops and branches of the appropriate type for a specific task

«  Create and select elements from character arrays, cells, and structure variables and differentiate be-

tween them
+  Read, write and save files and explain the difference between different file types

« ldentify the type and dimensionality of new data
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Competencies
The student is expected to gain the following competencies through the course:
+  Recognize strengths of Python as a scientific programming and visualization environment

* Implement algorithms in computer code, which manipulate data and visualize results

STUDENT REQUIREMENTS
Basic concepts of mathematical logic (comparisons and truth value). Computer literacy: files and folders;
basic hardware components such as disk and memory storage. [Python/Anaconda installed and able to run

(English version).

MODULE STRUCTURE AND TEACHING APPROACH

Practical exercises and demonstrations. See lecture plan for details.

EXAMINATION

Submission of an individual portfolio, demonstrating completion of exercises worked on during the course.
Pass/Fail grading. Internal censor. The portfolio will be jupyter notebookR format including Python scripts and
outputs created by the scripts. The scripts are written during the course exercises. Working in groups is en-
couraged, but assignments are submitted individually at the end of the course. There is no separate exami-

nation period.
RE-EXAM

Submission of a new individual portfolio, demonstrating completion of exercises. The student will have 1

weeR to finish the portfolio.

GRADING

Passed/non-passed.
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Basic Neuroscience (BNS)

10 ECTS

Course coordinators:

Jens R. Nyengaard (jrnyengaard@clin.au.dR), Professor, MD, DMSc, Core Center for Molecular Morphology,
Aarhus University Hospital

FAN Lingzhong (lingzhong.fan@nlpria.ac.cn), Professor, MD, Brainnetome Center and National Laboratory

of Pattern Recognition, Institute of Automation, Chinese Academy of Sciences (CAS)

AlM

The objective of this course is to provide the students with Rnowledge of the general aspects of Neurosci-
ence. Topics will include physiology (in relation to the central and peripheral nervous system), neuroana-

tomy, neurophysiology, neurotransmission, movement and sensation, neuropharmacology, neuroimaging,
brain plasticity and stem cells. These topics will combined provide the background Rnowledge needed for

the following advanced courses in the program neuroscience and neuroimaging.

LEARNING OBJECTIVES
Knowledge
During the course the student will gain knowledge in and understanding of:

+ The basic structural and functional properties of neuronal and glial cells and their networRs in the

central nervous system

+ Basicinsights in the chemical and electrical signaling of neurons and glial cells, both in the devel-

oping, mature and diseased nervous system
¢ [Basic human neuroanatomy
+  Basic aspects of neurotransmission, movement and sensation
« Introduction to various types of neuroimaging
+ [Basic aspects of brain plasticity and stem cells

+ [Research relevant aspects, e.g, Alzheimer’s disease, [Parkinson’s disease, multiple sclerosis, schizo-

phrenia and stroke

Skills
The students will be able to:

+  Demonstrate sRills at a basic level related to the understanding of the general principles of the structure

and function of cells in the central and peripheral nervous system

+ Use and understand neuroanatomical nomenclature and Identify neuroanatomical structures from brain

images and illustrations
« ldentify neural structures of importance for major brain diseases

+ Be able to point to suitable methodologies utilized to investigate properties of neurons and glial cells,

including their interactions
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«  Display sRills with respect to actions of pharmacological substances and other treatments of the nerv-

ous system at an introductory level

Competencies

Al the end of the course the student will be able to:

+  Work independently as well as in teams, in relation to trans-disciplinary scientific projects using a vari-
ety of methods

«  Critically review published literature, understand the main brain structures and functions, and thereby
indicate avenues for further neuroscience and neuroimaging research

+  Be able to formulate short lectures on the basic structure and function of the central nervous system
and present these to the scientific community

« Navigate within the human nervous system and handle self-generated neuroanatomical data

« Understand and reflect on the basic biological mechanisms and their interactions in molecular brain im-
aging research

* Have a sound Rnowledge and a basic critical approach to scientific understanding in order to study

more advanced topics within neuroscience and neuroimaging

CONTENT AND PERSPECTIVE

The course introduces students to Rey concepts in neuroscience and neuroimaging. The course will be initi-
ated with an overall description of the physiological function of, and the interactions between the different
organ systems within animals. All in the content of neuroscience. Hereafter, the course will make an intro-
duction to the molecular and cellular components of the central nervous system (CNS), their development
and organization. The course will provide an elementary overview of the structures and functions of the
nervous system, with special emphasis on functional systems responsible for sensorimotor, autonomous,
and cognitive function, as well as their importance for major brain diseases within the fields of neurology,
neurosurgery and psychiatry. Furthermore, there will be an introduction to the different signaling pathways,
as well as an introduction to the electrical and receptor-neurotransmitter mediated signaling between neu-

rons and other cells in the CNS.

MODULE STRUCTURE AND TEACHING APPROACH

Lectures and theoretical exercises. See lecture plan for details.

EXAMINATION
The final exam is a 4-hour written examination; no aids are allowed. Internal examiners. In the examination
paper it will be indicated how much each main question contributes to the complete score of the final exam-

ination.

RE-EXAM

Will be in the same form as original exam

GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scales.
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Fundamental Biomedical Signal Processing (FBSP)

8 ECTS

Course coordinators:

Nick Yao Larsen (nvlarsen@cﬁn.au.dh), Postdoc, Center of Functionally Integrative Neuroscience, Department

of Clinical Medicine, Aarhus University

Ang Li (al@ibp.ac.cn), Institute of Biophysics, Chinese Academy of Sciences (CAS)

AIM

The aim of this course is to provide students with a fundamental understanding of signal and image processing
techniques commonly encountered in biomedical and neuroscience applications.

The course introduces the foundations of signals, systems, noise, and data acquisition, followed by core meth-
ods for analysing signals in both the time and frequency domains. Students will learn essential concepts in dig-
ital signal processing, including filtering, Fourier analysis, time-frequency analysis, and wavelet methods.

The course also introduces multivariate signal analysis techniques such as Principal Component Analysis
(PCA) and Independent Component Analysis (ICA), with applications in neuroscience and biomedical data
analysis.

In addition, the course covers image processing methods relevant for neuroimaging and biomedical applica-
tions, including filtering, convolution, segmentation, and edge detection.

Relevant mathematical concepts are introduced when necessary to support the understanding and interpreta-
tion of the signal and image processing methods.

The course emphasizes intuitive understanding and practical applications using examples from biomedical en-

gineering and neuroscience.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained Rnowledge of:
e [3asic image processing techniques in two and three dimensions
e Fundamental concepts of signals, systems, noise, and data acquisition
e [asic signal processing methods in both time and frequency domains
e Fourier analysis, filtering, and time-frequency methods

e [Basic multivariate signal analysis methods (e.g. PCA and ICA)

SRills
During the course the student will have obtained sRills in order to:
e Generate and visualize simulated signals and images
e Characterize and analyse signals in both time and frequency domains
e Apply basic digital filtering and time-frequency analysis methods
e Apply multivariate methods to biomedical and neuroscience data
e Analyse 2D and 3D images using basic image processing techniques
e Use Python to implement and evaluate signal and image processing methods

e Compare and interpret the results of different methods
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Competencies
During the course the student will have obtained sRills in order to:
e Understand the intuition behind the basic building blocks of signal and image processing
e |dentify appropriate methods for analysing biomedical and neuroscience data
e Combine relevant signal and image processing methods into an analysis workflow
e Interpret and critically evaluate digital signals, images, and multivariate data

e Communicate analysis choices and results clearly

STUDENT REQUIREMENTS

IKnowledge and some practical experience with trigonometry, vector algebra, derivatives, and integrals. Stu-
dents are expected to have experience with data handling and programming in Python.

Module structure and teaching approach

Lectures, theoretical exercises, practical Python exercises and demonstrations

The teaching will emphasise intuitive understanding and practical application of signal and image processing

methods using examples from biomedical engineering and neuroscience.

EXAMINATION

The written examination will consist of problems to be solved in Python using a Jupyter NotebooR. Essay ques-
tions may also be included. The exam content will reflect the material covered in the course, and each problem
or guestion will indicate how it contributes to the total grade.

Students are required to use a computer to complete the examination in a Jupyter Notebook environment.

Duration of examination: 4 hours

All offline aids are permitted.

Permitted aids include personal notes, course materials, textbooRs, and other offline reference materials.
Internet access is NoOt permitted.

The use of large language models (LLMs), generative Al tools, Al assistants, Al-based autocomplete, or Al-
based code-generation tools is not permitted. Any Al functionality integrated into installed software or coding
environments must be disabled during the examination.

Standard non-Al functionality of the Jupyter NotebooR environment may be used.

No phones are allowed (not even used as a calculator).

The students will have access to all files and programmes on their computer, but device will be monitored for

use of illegal aids.

RE-EXAM

Will be in the same form as the ordinary exam.

GRADING

Grades are given according to the Danish 7 step and the Chinese 100 points grading scales.

49



Medical Neuroimaging (MNI)

10 ECTS

Course coordinators:

Zhentao Zuo (zuozt@ibp.ac.cn), Associate Professor, Institute of Biophysics, Chinese Academy of Sciences
(CAS)

Yingjie Wang (wangyj@ihep.ac.cn), Professor, Institute of High Energy Physics, Chinese Academy of Sci-
ences (CAS)

Steffen Ringgaard (steffen@clin.au.dR), Associate Professor, MR Centre, Aarhus University

AlM

Medical Neuroimaging course is an introduction to the most important methods used for neuroimaging.
Main focus will be on research applications but also clinical use will be introduced. The methods included
are Magnetic Resonance Imaging (MRI), X-ray and CT imaging, PET and SPECT, Ultra sound (US), optical im-
aging and electron microscopy. Teaching hours for each method will be weighted according to how much it

is being used for neuro research.

The course will cover basic theory of the different methodologies, functions of the different scanner types,
and introduce necessary prerequisites, such as the production of radioligands for PET. Also, the most im-

portant analysis methods for the different modalities will be introduced.

Advantages and disadvantages of the different modalities will be described and the students will be pro-

vided with the ability to determine which modality to apply for different types of research.

Finally, safety of the different modalities will be discussed.

LEARNING OBJECTIVES

Knowledge

At the end of the course the students will have gained knowledge of:
+  Magnetic resonance physics

+ MR scanner hardware

+  Contrastin MRI

+  X-ray physics

¢ Principles of CT

*  Physical principles of PET and SPECT methods

¢ Production of PET radioligands

«  Types of radioligands

«  Principles of ultrasound in tissue

«  Principles of optical imaging and its use for neuroresearch
+  Electron microscopy

«  Clinical and research use of all modalities
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SKkills

During the course the student will have obtained sRills in order to:

+ Understand and assess the performance of various imaging systems

+ ldentify the best imaging technigues to solve a particular problem in biomedical research and clinical
practice

+  Optimize protocol and Rey imaging parameters for best image quality

Competencies

This course enables the student to:

«  Contribute to implementation, optimization, and development of imaging technigues for biomedical re-
search and clinical practice

« [Participate in imaging based biomedical research as a member of an interdisciplinary team

*  Educate health professionals and others about basic principles of several imaging technigues

STUDENT REQUIREMENTS

Basic knowledge of calculus, physics and signal processing. Basic knowledge of neurobiology.

MODULE STRUCTURE AND TEACHING APPROACH

Lectures, theoretical and practical exercise. See lecture plan for details.

EXAMINATION

Four hours written exam. Internal examiners. Can be a combination of multiple-choice and essay questions.

In the examination paper it will be indicated how much each main question contributes to the complete
score of the final examination.

No aids except a pocRet calculator and a language dictionary.

RE-EXAM

Same form as original exam.

GRADING

Grades are given according to the Danish 7-point grading scale and the Chinese 100 points grading scales
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Master's Thesis

60 ECTS

Course coordinators:
Rong Xue (rxue@ibp.ac.cn), Professor, Institute of Biophysics, CAS Beijing

KKim Ryun DrasbeR (ryun@cfin.au.dR), Associate Professor, CFIN, Aarhus University

AIM

All students and supervisors must follow the SDC Thesis Regulations (10 Steps).

The SDC Master’s Degree in Neuroscience and Neuroimaging is concluded by a Master’s thesis equivalent
of 60 ECTS. The student should worR independently with a research topic at a suitable research laboratory
under the supervision of a Chinese and Danish university professor affiliated with the SDC. The student

should prepare a dissertation of the conducted worR at the end of the master thesis, which will be assessed

together with an oral presentation of the worR (the defence).

LEARNING OBJECTIVES

Knowledge

During the study the student will:

+  Obtain extensive Rknowledge and understanding in the research topic of the Master's study

« Reflect on the acquired Rnowledge to plan and execute scientific experiments

Skills
The student will acquire:
«  The ability to analyse, critically discuss, and review scientific articles

+  Disseminating sRills for the presentation of personal scientific data to the research community as well

as non-specialists

Competencies

At the end of the study the student will be able to:
+  Define, describe and test scientific hypotheses

+ Independently plan and conduct a larger scientific research project through the use of the theory and

techniques obtained during the education

«  Analyse, critically discuss and evaluate scientific problems

MODULE STRUCTURE AND TEACHING APPROACH

Independent worR in a research laboratory along with theoretical studies of the topic. The majority of the
research must be carried out in China preferably in Danish-Chinese research collaborations. It must be
guided and supervised by a Chinese and a Danish university professor affiliated with the SDC. The Chinese

supervisor must be an approved SDC Master’s supervisor in the neuroscience and neuroimaging program.
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The Danish supervisor must be on the list of approved Danish supervisors. The supervisor team has to be

approved by the Chinese and Danish HEPs.

LITTERATURE
Individual
Necessary steps for the master’s thesis

A master thesis contract signed by both supervisors have to be submitted to the SDC within the deadline
set by the SDC.

For the Chinese UCAS degree, the student must perform an Opening Speech.
Neuroscience and Neuroimaging Symposium

The annual SDC Neuroscience and Neuroimaging Symposium takes place during the students 3rd semes-

ter. It is mandatory for students to participate in the symposium as a part of their master thesis.

Generative Al

Use of generative Al is allowed but all content in the thesis is still the sole responsibility of

the student.

An appendix section on the use (if any) of generative Al must be included, containing a description of the
tools used and how they have been used:

«  The prompts used with the specific/individual Al-tool(s).

«  The purpose of the use (e.g. Preparation of the thesis (first draft), to answer questions, to search for in-

formation, to give you feedbackR, to critique your worR, or to proofread your text).

ASSIGNMENT AND EXAM

Written thesis and oral examination.

The written report should contain the same sections as a scientific paper. Sections that must be included:
Introduction, Methods, Results and Discussion.

The maximum length of the thesis is 132,000 characters excluding blanks (equivalent to approximately 60
normal pages). There is no minimum length of the thesis and it does not have to reach the maximum length.
Deadline for the written report is set by the SDC in Thesis Regulations. Guidelines for the Master's Thesis will

be displayed on Moodle.

ORAL DEFENCE

The oral defence will take place after the thesis is handed in, following the deadlines set by the SDC. The
student will give a 45 minutes oral presentation of the project, followed by 45 minutes of questions from

examiners.

Chinese students:

Examiners: Chinese supervisor, Danish supervisor, external censor. Chinese students will be graded accord-

ing to the Danish grading scale only.
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Danish/International students:

Before the defence, the thesis will be assessed and approved for UCAS grading, by a UCAS Thesis Review

Panel of Chinese experts.

Examiners: Chinese supervisor, Danish supervisor, external censor and for the Chinese grading also Review

Panel of Scientific experts.

GRADING

For the Danish degree, one single grade is awarded combining the performance in the written thesis and the

oral defence, according to the Danish 7-point grading scale.

For the Chinese degree, the Danish/International students will be assessed according to the UCAS grading

procedure on the 4-step thesis grading scale. The examination will be externally assessed.
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[Public Management and Social Development >

Comparing Societies and Economic Systems
75ECTS

Course coordinator:

Edward Ashbee (ea.egb@cbs.dR), Professor MSO, Copenhagen Business School

CONTENT

This course introduces and outlines the building blocks of PMSD: (i) public policy, policymaking, and public-
private intersections (iii) economic strategies and systems and (iii) patterns of social development. It will
draw upon developments and processes across much of the globe including China, the Americas, and Den-

marRk.

LEARNING OBJECTIVES

At the end of the course, the students should be able to:

e identify and assess Rey concepts and theories in the study of public policy, economic strategy, and pat-
terns of social development

e assess the efficacy of different economic and social development strategies

e evaluate the interactions between economic, social and political structures and processes

e consider relevant methodological challenges and reflect upon the ways in which these can be ad-
dressed

e construct and sustain coherent and structured arguments in a well-reasoned manner based upon an

understanding of competing perspectives.

EXAMINATION

There will be TWO individual written examinations (each of which has a 50% weighting in determining the
overall grade). Both examinations — which will be held at least four days apart - will be two hours in length
and undertakRen without aids. The examination papers will be assessed on the basis of the learning objec-

tives for the course and the relevant grade scales.

RE — EXAMINATION

4-hour sit in exam with no aids.

GRADING

Grades are given according to the Danish 7 step and the Chinese 100 point grading scales.

The examination will be internally assessed.
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Research Methods

75ECTS

Course coordinators:

Johannes Kabderian Dreyer, Associate Professor, RosRilde University, jodreyer@ruc.dR

Ayca U. Wessel, Teaching Assistant Professor, Copenhagen Business School, auw.egb@cbs.dR

CONTENT

The course provides the student with the sRills required to conduct different types of research and apply

research methods in projects.

The student is introduced to basic concepts and frameworRks in social science research methods and how to
design and conduct qualitative as well as quantitative research. The course is separated into two parts, each
with a specific focus on gualitative research and quantitative research. Each part ends with a partial exami-

nation.

The focus of the course is on understanding the necessary steps involved in doing research: formulating
research questions, research design, data collection, data analysis, and drawing inferences. The goal for the
student is to be acquainted with a range of the most important and commonly used research methods in
the social sciences. This enables the student to select research designs and methods appropriate for a par-
ticular research objective and gives students a sufficient understanding of a set of methodologies, which are

crucial to designing and executing research projects that demonstrate high standards of analytical validity.

The course provides the student with understanding in the following main areas:

* how to match research questions with research designs and data collection methods.

* how to select the most appropriate research design.

¢ the nature of qualitative research methods: How to design and perform qualitative research.

¢ the nature of guantitative research methods: How to design and perform quantitative research.

LEARNING OBJECTIVES
At the end of both parts of the course, the student should be able to:

« define and discuss strengths and weaknesses of alternative research designs, including methods for

collecting and analysing data.
« develop research designs suited to investigate specific research questions.

« apply relevant research methods to a research problem and account for the relationship between the-

ory, method, data collection, and analysis.
«  critically reflect on issues of validity and reliability.
« perform rudimentary analyses using different methods.

¢ master the use of the R software at a level that allows students to conduct their own research projects.
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EXAMINATION

The examination is divided in two partial examinations, one for the quantitative method part of the course
and one for the qualitative part. There will be one final grade based on the average of the two grades. The

average of the two partial examinations will be rounded up to the nearest mark for the final grade.

e The qualitative partis a 2-hour sit-in exam with no aids. The guantitative part of the exam is a sepa-

rate 20-minute individual oral exam (including feedbacR).

e The prerequisite for taking the quantitative part is the submission of a written group project of 5 pages.
5 additional pages are permitted as an appendix.

e There is no prerequisite for taking the qualitative part.

e |nthe quantitative oral exams, all aids or potential aids including phones, smartwatches, laptops and

other electronic devices should be Rept away from the examination table and instead placed in a bag.

Students are evaluated according to the learning objectives listed above and are expected to present a co-
herent and persuasive research design. The research design should include consideration of chosen episte-
mological positions and research methods. The research design should demonstrate the ability to justify

methodological and method choices in terms of research objectives and logical consistency.

RE-EXAMINATION

The re-examination has the same structure as the original exam. If the student participated in the writing of a
group assignment during the original examination period, that assignment will serve as a prerequisite for the
individual oral exam. If the student did NOT participate in the writing of a group assignment during the origi-
nal examination period, they must submit a five-page individual assignment prior to the oral exam. Fourteen
days will be allowed for the writing of this.

If one part of the partial examinations has been passed, this grade will automatically be transferred to the re-

exam, and the re-exam will in this case only consist of the failed partial exam element.
GRADING

Grades are given according to the Danish 7-point and the Chinese 100 points grading scale. The examina-

tion will be internally assessed.
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Science and Innovation [Policy

75ECTS

Course coordinator:
Alan Irwin (aiica@cbs.dR), Professor, Copenhagen Business School

Tara Qian Sun (sungian@ucas.ac.cn), Associate Professor, UCAS

CONTENT

The course explores some of the most important themes, trends and issues regarding science and innova-
tion policy world-wide. It offers an interdisciplinary perspective, bringing together historical, sociological and
policy approaches. The course combines a presentation of background material covering broader subjects
such as the emergence of 'big science’ with a more specific treatment of contemporary topics, including the
science and innovation system, the public management of research, and responsible innovation. The course
will additionally provide a comparative viewpoint on the public management of science across several na-

tions, including developments in China and Europe.

Active student participation will be strongly encouraged. Students will be asked to prepare small projects,
which build towards the final written assignment. The assignment will be integrated with an oral examina-

tion.

LEARNING OBJECTIVES
At the end of the course, students should be able to:
e Demonstrate and synthesize Rnowledge about main trends, concepts and discussions within sci-
ence and innovation policy;
e |dentify significant patterns of development across different nations (specifically, China and Europe)
e Analyse and explore some of the main policy challenges and dilemmas as they relate to this field

e Apply Rnowledge about science and innovation policy to one selected case and be able to reflect

upon the larger implications of this case.

EXAMINATION

Assessment is based on a 25-minute oral examination and an individual student assignment which serves

as an exam prerequisite.

The written assignment is based on a topic to be selected by the student and agreed in advance by the
course coordinators. It should focus on a specific case of science and innovation policy from one or more
national/regional setting. The assignment should present the case, linR it to course material (e.g, main theo-
retical perspectives or thematic discussions within the field of science and innovation policy), and present
both analytical and policy-relevant conclusions. Support for the student assignment will be provided during
the course. The oral examination will focus on the written assignment and on the overall learning objectives

of the course.
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The oral examination will address the student’s capacity to reflect upon the overall course themes. It will
build

on the written assignment in order to address the overall learning objectives, including the ability to

demonstrate Rnowledge about main trends, concepts and discussions within science and innovation policy.

Aids for oral examination: None
Furthermore, all aids or potential aids including phones, smartwatches, laptops and other electronic devices
should be Rept away from the examination table and instead placed in a bag.

It is strongly recommended, but not required, that students participate in all class activities and sub-

mit short exercises.

RE-EXAMINATION
The re-examination has the same structure and format as the original exam. Fourteen days will be allowed

for the writing of the assignment.

GRADING
Grades are given according to the Danish 7-point and the Chinese 100 point grading scale. The examination

will be internally assessed.
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Comparative Policy Processes

75 ECTS

Course coordinator:

Jesper Willaing Zeuthen (zeuthen(@society.aau.dR), Associate Professor, Aalborg University

Jorn Senderholm (jorns@ikRR.aau.dR), Professor, Aalborg University

CONTENT

The aim of this course is to introduce and explore different theoretical frameworRks that can be used in studying
policymaRing processes. These include institutionalist explanations of policymaking, multiple streams analysis,
and the advocacy coalition framework. The course’s coverage of these will also incorporate case-studies of pol-
icymakRing processes in different settings, the concept of policy transfer, and studies of the ways in which ac-
tors are constrained by, but can also develop strategic in response to, particular forms of public policy. There will
furthermore be an evaluation of some methodological challenges that arise when seeRing to operationalise

theories and concepts.

LEARNING OBJECTIVES

Following the successful completion of the course, participants should be able to:
e identify, analyse, and evaluate Rey concepts, models, and theories in the study of policymaRking pro-
cesses and the assumptions that underpin them
e relate core concepts, models, and theories to empirical evidence.

e dentify and assess the Rey methodological issues that arise when particular approaches to policymak-
iNg processes are operationalised.

e dentify and assess the major contemporary challenges facing policymakers in different countries, set-
tings, and sectors

e consider the impact of particular policies and policy regimes upon firms and groupings within different
settings

e provide analyses of policymaRing processes based upon structured and coherent forms of argumenta-

tion and relevant forms of evidence.

EXAMINATION

One individual exam — 4 hours in length undertaken with no aids.

RE- EXAMINATION

4-hour sit in exam with no aids.

GRADING

Grades are given according to the Danish 7-point grading scale and the Chinese 100 points grading scales
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Research Based Internship/Project

30 ECTS

Course coordinator:

Edward Ashbee (ea.egb@cbs.dR), Professor MSO, Copenhagen Business School

Students are encouraged to pursue an internship during the 39 semester. Should it prove necessary, how-
ever, alternative arrangements can be made with the approval of the internship coordinator, The research

project written and submitted during the semester can therefore take one of two different forms.

. RESEARCH-BASED INTERNSHIP PROJECT

The project will in normal circumstances be undertaken in conjunction with an internship that takes place with
an approved firm or organization. While practice-related, the project’s goal is to draw together practical action
and workplace experience with the theories, concepts and methodologies used in the study of public man-
agement, policymaking, organization, social development and / or political economy. During an internship the
student is part of the host organisation or firm and works on tasks and responsibilities agreed upon by the
student, host firm / organization and the internship coordinator. The internship period should have a duration
of 3-4 months of full- time employment or its equivalent. The internship host organization or firm should al-

ways assign a contact person to support the student in the workplace.

LEARNING OBJECTIVES

On submitting the project, the student should be able to:

e |dentify and address challenges faced by the firm/ organisation within which the internship has taken

place

e construct an analytical research question that addresses one or more of these challenges and is rooted

in the disciplines considered by PMSD
e provide a structured and focused literature review
e employ and bring together relevant theory, methodologies and empirical evidence
e Offer a well-reasoned answer to the research question and, where appropriate, outline solutions
e Reflect critically upon the project’s overall conclusions

e Acknowledge all the sources and processes used in the writing of the project though recognized forms of
referencing / citation in ways that enable the reader to identify the exact source that has been used and
distinguish precisely - in each section of the project - between the independent worRk of the student and

that taken from other sources and processes.

2. RESEARCH-BASED PROJECT
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Alternatively, if a student cannot undertake an internship with a particular firm or organisation or if s/he so
chooses, s/he can instead (with the approval of the internship coordinator) write and submit a research-based
project. It should draw upon the theories, concepts and methodologies used in the study of public manage-

ment, policymaking, organization, social development and / or political economy.

LEARNING OBJECTIVES
On submitting the project, the student should be able to:

e construct an analytical research question(s) that addresses a problem, puzzle or challenge, has a rele-

vance to a particular firm / organization, and is rooted in the disciplines considered by PMSD
e provide a structured and focused literature review
e employ and bring together relevant theory, methodologies and empirical evidence
e offer a well-reasoned answer to the research question
e reflect critically upon the project’s overall conclusions

e dentify all the sources and processes used in the writing of the project though recognized forms of ref-
erencing / citation in ways that enable the reader to pinpoint the exact source that has been used and
distinguish precisely - in each section of the project — between the independent work of the student and

that taken from other sources and processes.

Both the internship project and the research-based project are subject to common procedures and rules.

JOINT PROJECTS

Two students may, with the approval of the internship coordinator, work on and submit a joint project.

SUPERVISION
The student(s) will be given guidance by an SDC supervisor during the writing of the project. The student(s)

should always take a proactive role in making supervision arrangements and identifying appropriate goals

and outcomes.

EXAMINATION

The project must be between 30 and 40 standard pages in length or between 60 and 80 pages if students
worR jointly as a pair. The bibliography is not included within these limits nor is the required table of contents.
The oral examination is an individual 45-minute oral defence based upon the project submitted by the stipu-
lated deadline. An introductory presentation — if made — must not exceed seven minutes. The grading, under-
taRen jointly by an internal and external examiner, is based upon an overall assessment of both the oral exam

and the project. There is no fixed weighting for each component.

RE-EXAMINATION

The re-examination has the same structure and format and is subject to the same rules as the original exam.
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ETHICAL CONDUCT, INTEGRITY AND MALPRACTICE

Students are reminded that their work must conform to SDC rules governing the use of Artificial Intelligence

(GenAl and Exams) and exam malpractice (Avoid cheating at exams and how to cite correctly) that are available

on Moodle. These rules include the following requirements:
e The use of Generative Artificial Intelligence (Al) must be declared in a way that enables the reader to
precisely identify what is the worR of the student and what has been generated by the Al software.
e References must include (where available) page numbers

All cited sources must be those that have been directly consulted.

GRADING

Grades are given according to the Danish 7-point and the Chinese 100-point grading scales.

ELECTIVES
Students can — in place of an internship or research-based project - take electives at another university
amounting to 30 ECTS or a recognized equivalent. Please however note that such electives can only be un-

dertakRen by SDC (DK) students as “free movers”.
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Water and Environment /\_/

Hydrology, Freshwater Ecology and Biogeochemistry (Module 1)

15 ECTS

Module coordinators:
Torben Linding Lauridsen (tll@ecos.au.dR), Professor, Aarhus University

Wu Qinglong (glwu@niglas.ac.cn), Professor, Nanjing Institute of Geography and Limnology — NIGLAS

CONTENT

The overall aim of the course is to give a general overview of freshwater systems, based on hydrology, i.e. input
and output of water, and processes related to transport; ecological mechanisms and interactions along the soil-
water continuum and in freshwater systems, including biogeochemical cycles and interactions between sedi-

ment/soil and water.

Hydrology

The Hydrology sub-module introduces the different components of the hydrological cycle, their governing
physical equations, the measurements, and sensors used, and relevant modelling approaches used to estimate
those components, with emphasis on novel data sources. The course is structured around three main topics:
Land- atmosphere interactions with the study of atmospheric water and precipitation, evaporation, and actual
evapotranspiration.

Surface processes describing soil water infiltration, rainfall runoff processes and river routing.

Hydrogeology focused on groundwater recharge, evaluation of groundwater resources and effect of abstrac-

tions on groundwater level and stream discharge.

The Hydrology sub-module consists of lectures in combination with practical tutorials and assignments with

real-world hydrological problems. Notes, lecture slides and supporting material will be provided.

Freshwater Ecology

The aim of the Freshwater Ecology sub-module is to introduce the student to the fundamental conditions of
freshwater ecosystems, the use of resources such as nutrients, carbon and light, the complexity and dynamics
of the freshwater system including physical, chemical, and biological mechanisms and interactions controlling
flora and fauna dynamics (the biological structure) and the important role of macrophytes in the systems. There
will be focus on interactions in food chains, impacts of human activity, and interaction with the catchment by

including the functional role of wetlands as buffer zones.

Biochemistry

The aim of the Biogeochemistry sub-module is to present the biogeochemical cycles of the most important
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elements (C, N, O, S, P, certain metal cations), describing the sources, pools and flows including transformations
of matter in the different spheres with integration on a global scale. The significance of the most important pro-
cesses such as oxidation/reduction, weathering/precipitation and sorption/desorption processes including
their microbial and inorganic contributions will be demonstrated. Focus will be given to interaction between the
sediment and water in lakes and how the internal loading of phosphorus impacts the overall water quality. It will
be discussed to what extent the global cycles are being perturbed by human activities, and how global climate

change causes perturbation of the global element cycles of C, N, P and S.

Both the Freshwater Ecology and the Biogeochemistry sub-modules consist of lectures in combination with
colloquiums including student presentations and discussions and calculation exercises. Besides field sampling

will be demonstrated and exercises will be performed to test the methodologies learned.

Exercises will be a combination of practical and theoretical exercises. Practical exercises will have focus on
sampling techniques, sample handling and handling in the laboratory; basic elements in order to get high qual-
ity data. The practical part will be performed during a I-day excursion. The theoretical exercises will run parallel
with the relevant topics presented in the lectures, and will include calculations on physical properties in

streams, calculations on nutrient dynamics and practical data analysis in freshwater and terrestrial systems.

All lectures will be based on a combination of textbooRs and peer reviewed manuscripts pinpointed as Rey pa-
pers in respect to the course content. Lectures will be combined with colloguiums, where students will present

the content of relevant papers, followed by a discussion on the content and its conclusions.

LEARNING OBJECTIVES

The objectives of the course are:

To learn how the hydrological cycle works and of what components it consists, to learn physical hydrological
equations and how measurements and sensors are relevant in modelling approaches used to estimate compo-
nents in the hydrological cycle.

To learn how freshwater systems function in respect to biological, physical, and chemical aspects, to get insight
into how microbial loops are part of freshwater systems, and to understand how freshwater systems are af-
fected by human impact and catchments.

To learn how elements distribute between the different spheres, to get an overview of which biogeochemical
processes govern distribution, transfers, and transformations of the elements, to describe the interactions be-
tween the cycles of the different most important elements in different ecosystems, and to learn how human

activities perturb the biogeochemical cycles on a global scale.

Knowledge

After completing the course, the student should have kRnowledge on:

The governing processes of the hydrologic cycle including exchange processes between atmosphere and soll
surface, surface water runoff, and groundwater flow.

Describing hydrological processes in mathematical terms and the limitations of hydrological data.

Analysing problems related to water resources development including groundwater and surface water.

Understanding mechanisms in freshwater systems, in respect to biological interactions, the impact of nutrient
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and to nutrient dynamics.

Understanding how and why freshwater systems are affected by changes in the use of catchments.

Having kRnowledge on how human impact can affect both physical and biological elements in freshwater sys-
tems.

The cycling of nutrients between sediment and water in lakes, especially regarding the retention and biogeo-
chemical transformation of phosphorus.

The biogeochemical cycles of major biologically active elements and the main biological and abiotic processes
governing the distribution and flows of elements between the different spheres.

Methods to quantify biogeochemical processes at different scales.

How human activities perturb the cycling of Rey elements at both local and global scales, and how systems re-

act to perturbations.

SRills

After completing the course, the student should be able to:

describe the governing processes of the hydrologic cycle including exchange processes between atmosphere
and soil surface, surface water runoff, and groundwater flow.

formulate hydrological processes in mathematical terms and work with and recognize the limitations of hydro-
logical data.

demonstrate and give an overview of the complexity in freshwater ecosystems, especially the importance of
submerged macrophytes to the other biological elements; applying how human activity can affect this.
complexity; demonstrate the general principles of freshwater chemistry, particular in respect to nutrients (nitro-
gen and phosphorus).

understanding the cycling of nutrients in lakes and how this interacts with the biological structure.

delineate the major biogeochemical cycles from molecular to global scales and identify process variables criti-
cal to the cycles.

calculate distribution of elements and flows at ecosystem scales based on the processes taking place, and to

takRe interactions between elements into account.

Competences

After completing the course, the student should have the competences to be able to:

extract useful Rnowledge from primary literature while maintaining a critical view on same literature.

interpret data from different sources. Extract the most important information from these data.

present methods, data and conclusions from the curriculum to fellow students.

make the relevant hypothesis and suggest a methodology which can be used to respond to the hypotheses,

when presented with a given problem.
EXAMINATION

There will be one common grade for the entire course. Hydrology will count 1/3 of the common grade, whereas

Freshwater Ecology and Biogeochemistry will count 2/3 of the common grade for the entire course.
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The Hydrology exam consists of:

Two assignments during the Hydrology part. One assignment will be graded and count 15 % of the final Hydrol-
ogy grade, whereas the other assignment will be graded and counts 15% too, of the final Hydrology grade.

One 2-hour written midterm Hydrology exam counting 70% of the final Hydrology grade. All aids allowed ex-
cept for internet and generative Al. The students will have access to all files and programmes on their com-

puter, but device will be monitored for use of illegal aids.

The Freshwater Ecology and Biogeochemistry exam consists of:
One 4-hour sit-in exam covering Freshwater Ecology and Biogeochemistry. All aids except internet and gener-
ative Al. The students will have access to all files and programmes on their computer, but device will be moni-

tored for use of illegal aids.

The two assignments in the Hydrology part are either completed individually or in a group, with individual eval-
uation. Each group consists of 2-3 members, and the topics are fixed. The assignments are focused on two of
the main learning objectives in Hydrology:

Water balance; effect of deforestation on catchment water balance in a specific study site (including data col-
lection during a two-day field trip) — duration 7 days (Graded)

Groundwater flow — duration 5 days (Graded with pass/fail).

For both hydrology assignments, all necessary information and calculations must be included in the assign-
ment and handed in as a pdf file.

The written sub-examination of the sub-module Hydrology is a 2-hour written examination based on short
questions all related to the topics and learning objectives of the course. Questions require short text (1-3 lines)
answers and calculations. All aids including laptop/tablet are allowed, but internet access and generative Al are
prohibited. The students will have access to all files and programmes on their computer, but device will be mon-

itored for use of illegal aids.

The written examination of the two sub-modules Freshwater Ecology and Biogeochemistry is a 4-hour written
presence examination based on short questions all related to the topics and learning objectives of the course.
Questions require short text (I-3 lines) answers and/or small calculations. All aids including laptop/tablet are

allowed, but internet access and generative Al are prohibited. The students will have access to all files and pro-

grammes on their computer, but device will be monitored for use of illegal aids.

RE-EXAMINATION

A 6-hour sit-in examination based on questions related to all topics and learning objectives of Hydrology,
Freshwater Ecology and Biogeochemistry. Questions are requiring short text (1-3 lines) answers and calcula-
tions. All aids including laptop/tablet are allowed, but internet access and generative Al are prohibited. The stu-
dents will have access to all files and programmes on their computer, but device will be monitored for use of

illegal aids.

GRADING
The course is graded according to the Danish 7-point and the Chinese 100 points grading scales.

The examination will be internally assessed.
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[Pollutants and [Pollution Control (Module 2)

15 ECTS

Module coordinator:

Klaus Mosthaf (RImos@dtu.dR), Associate Professor, Technical University of Denmark

CONTENT

The aim of the course is to introduce the fate and processes of the contaminants, the current status of the
soil and water pollution and the technigues for the pollution control and water treatments. The course is di-
vided into 3 sub-modules with the following objectives:

The first sub-module Pollutants — fate and processes aim at giving a fundamental introduction to the abiotic
and microbial processes as well as pollutant physicochemical properties that govern the fate and ecotoxico-
logical effects of pollutants. Physicochemical properties, sources, distribution, speciation, and transformation
processes and selected microbial effects of natural and anthropogenic contaminants in soil and water are
introduced.

The second sub-module Pollution control and water treatment aims at training the students in basic princi-
ples for the treatment of wastewater in conventional wastewater treatment systems and nature-based and
environmentally friendly technologies for wastewater treatment and management.

The third sub-module Soil and groundwater pollution aims at giving the student a platform for a profes-
sional assessment of soil and groundwater contamination from diffuse sources and contaminated sites, and

remediation of contaminated sites.

LEARNING OBJECTIVES
Following the successful completion of the course, the students will acquire a broad spectrum of Rnowledge

and tools. Specific Rnowledge, sRills and competences for the different sub-modules are listed below.

When the sub-module Pollutants — fate and processes is finished the student is supposed to be able to:

Knowledge

« Explain the fundamental principles and processes that influences the fate of pollutants in soil and water.

+ Understand the abiotic and biotic soil and water properties that are critical to the fate and ecotoxicological
effects of pollutants.

« Obtain insight with prediction models that can be used to inform on metal speciation, chemical equilibrium
computation and ecotoxicological effects.

« Describe the physicochemical properties of a given pollutant in the environment, and how these properties

affect the fate.
« Describe the basic microbial processes that are critical for the sensitivity of the ecosystem to natural and
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anthropogenic stress and for the fate and ecotoxicological effects of pollutants.

« Quantify a specific pollutant speciation, availability, mobility, and transformation by use of standard calcu-

lations.

Skills

« Compute and evaluate physicochemical properties, speciation, and fate of natural and anthropogenic pol-

lutants from environmental data.

« Identify and evaluate the critical variables and methods that may be used to quantify pollutant sources,
distribution, retention, transformation, degradation, metabolite formation, and ecotoxicological impacts in

soil and water.

+  Critically evaluate scientific papers within pollutant chemistry and microbiology.

Competences
+  Combine information from literature/databases predictions, model calculations and general Rnowledge on

pollutant properties, soil and water properties as a basis for exposure and effect calculations.

Following the successful completion of the sub-module Pollution control and water treatment the students

will be ableto:

Knowledge

+ Describe the main inorganic and organic pollutants in domestic wastewater and their influence on choice
of treatment processes, and how they are analysed.

¢ Summarize typical effluent standards.

+ Describe the main degradation and removal processes of suspended solids, organic matter and nutrients
in activated sludge systems.

+  Describe the main processes for the treatment of industrial wastewaters.

+ Describe the main processes for sludge treatment and disposal.

« Describe different types of ecotechnologies used for the treatment of domestic wastewater and agricul-

tural runoff with focus on wetland systems.
« Describe and characterize the Rey processes of importance for nutrient removal in wetlands.
« Describe the functional roles of different types of plants in wetlands.

« (Characterize the hydraulics of treatment wetland systems.

Skills

« Evaluate removal processes of organic matter and nutrients in activated sludge, constructed wetland sys-

rems.

*  Prepare conceptual designs of activated sludge and constructed wetland systems based on loading char-

acteristics, site-conditions and effluent standards.

69



Compute the expected removal and effluent quality of activated sludge and wetland systems using ac-

cepted bioRinetics models.

Competences

Combine information from different sources to propose a suitable wastewater/sludge treatment process

based on wastewater characteristics and discharge requirement.

Following the successful completion of the sub-module Soil and groundwater pollution the students will be

able to:

Knowledge

Acquire a good understanding of soil and groundwater pollution.

Distinguish between diffuse pollution sources and contaminated sites and identify important contami-
nants.

Demonstrate conceptual understanding of hydrogeological and hydrogeochemical properties controlling
contamination in soil and groundwater.

Describe important elements in risk assessment of contaminated sites.

Calculate and select parameter values (for instance sorption, hydrodynamic dispersion or degradation con-
stants) which govern transport and fate of contaminants and relate results to risk assessment.
Demonstrate overview over selected remediation technologies and understanding of their strengths and
weaknesses.

Identify design parameters for selected remediation technologies based on conceptual process under-
standing.

Select the most suitable remediation technologies in relation to actual hydrogeological, geochemical and

compound data.

Skills

Identify and apply the theory on contaminant properties, subsurface hydrology and hydrogeochemistry to

examine and solve subsurface pollution problems.

Acquire a sound understanding of methods for site investigation and risk assessment at contaminated

sites.

Identify and critically evaluate different soil and groundwater remediation technologies.

Competences

General Rnowledge and understanding of contaminants fate and transport in the subsurface.
Quantification of Rey hydrogeological, hydrogeochemical and contaminant properties. controlling contami-
nant transport.

Understanding soil and groundwater remediation technologies and their applicability.

Experience on conservative and reactive transport of organic and inorganic compounds.
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CONTENTS

The course will give you Rnowledge of the following subject areas:

Pollutants — fate and processes

+  Environmental chemistry and ecotoxicology: Pollutant fate, biotransformation, bioaccumulation, and eco-

toxicological effects in soil and water ecosystems.
+  Simple methods for chemical equilibrium computation and QSAR estimations.

*  Microbe-pollutant interactions in soil and water: Introduction to environmental microbiology and microbial
ecology, metal toxicity, metal resistance and metal biotransformations, organic pollutant biodegradation
constraints, degradation pathways and degradation Rinetics, impacts of pollutants on environmental mi-

crobiomes, and environmental dimension of antimicrobial resistance.

[Pollution control and water treatment

+ Understanding of processes of importance for the transformation and removal of selected pollutants from

wastewater and contaminated surface water.
« Training in the use of process modelling in activated sludge systems.

+ Tools to prepare conceptual designs of treatment systems capable of achieving specific treatment goals.

Soil and groundwater pollution

+ Sources to soil and groundwater pollution.

« Transport, mixing, attenuation and degradation of pollutants in soil and groundwater.
« Diffuse source (e.g. arsenic, pesticides) contamination in aquifers.

« Soil and groundwater chemistry of heavy metals, creosote compounds, petroleum hydrocarbons related to

contaminated sites.

« Insitu and ex-situ technologies for remediation of polluted soil and groundwater.

MODULE STRUCTURE [ DUE to be changed- the specific distribution of subjects may not be like this —
please ask course coordinator for details on structure]
There will be ten teaching weeks in total.

WeeRs 1-4: Sub-modules 1 & 2: Pollutants — fate and processes & [Pollution control and water treatment WeeRs 5-10 (with

Christmas breaR): Sub-modules 3: Soil and groundwater pollution.

TEACHING AND LEARNING METHODS

Lectures, theoretical and practical exercises, calculations, and small computer exercises, reading material,

hands-on tutorials, group work and group presentations.
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EXAMINATION
The exam consists of:

* 3 group assignments during the course, where the students are required to submit at least 2 out of the 3
assignments and the two best of these assignments will each account for 15% of the grade.

¢ [wo written examinations each accounting for 35% of the grade.

The assignments are group assignments with individual oral presentation and questions. Each group con-

sists of 3-4 members, and the topics are fixed.

The assignments are focused on the 3 main learning objectives of the sub-module Pollution control and wa-

ter treatment

« Evaluate removal processes of organic matter and nutrients in activated sludge, constructed wetland sys-

tems.
«  Prepare conceptual designs of activated sludge and constructed wetland systems based on loading char-
acteristics, site-conditions and effluent standards.

« Compute the expected removal and effluent quality of activated sludge and wetland systems using ac-

cepted bioRinetics models.
The students will present their findings orally and will be evaluated individually on this basis.

The assignments are:

Assignment I: Engineering Wetland Systems
Number of standard pages: 12.

Duration: 6 days.

Assignment 2: Activated Sludge Processes

Numberofstandard pages:10.

Duration: l1days.

Assignment 3: Treatment processes
Number of standard pages: 10.

Duration: 30 days.

The assessment is made by the teachers.

Written examinations
Each of the two written examinations will be 2-hours written presence examination. The assessment is

made by the teachers.

Content of the two written exams
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The two written exams are based on short questions related to the learning objectives, requiring short text
answers and/or calculations. The first exam will cover the first sub-module “Pollutants — fate and processes”
and the second exam will cover the last sub-module “Soil and groundwater pollution”. No exams from previ-
ous years will be distributed, but class tutorials and wrap-up sessions will include questions and exercises

from previous years’ exams.

Exam aid

All aids, including PC/tablet, are allowed with the following restrictions: no internet access and No use of
generative artificial intelligence (Al) is allowed. NB: At the exam the students can only access the following

on their exam device: PDF-files. No programmes/applications are available.

RE-EXAMINATION

The re-exam will take place as an oral exam covering the full module. The reexam will include 40 min of

preparation time and a 20-25 min examination.

GRADING
One final grade is given according to the Danish 7 step and the Chinese 100 points grading scales.

The examination will be internally assessed.
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Master's Thesis

60 ECTS

Course coordinators:
KKristian Koefoed Brandt (RRbr@sund.Ru.dR), Associate Professor, Copenhagen University

Tao Liang (liangt@igsnrr.ac.cn), Professor, UCAS

CONTENT

All students must follow the SDC Thesis regulation (10-steps).

The student should work independently with a research topic at a suitable research laboratory under the
supervision of a Chinese and a Danish supervisor. The student should prepare a dissertation, which will be

assessed together with an oral presentation of the work.

The dissertation should contain the same sections as a scientific papetr, say:
+ Preface

+ Acknowledgement

+ Abstract

+  General Introduction

+  Objectives

* Literature Review

¢ Research hypothesis

*  Materials and Methods
*  Results

+ Discussion

+ Conclusion

*  Perspectives

* [References

LEARNING OBJECTIVES
After having completed the thesis, the student should have Rnowledge about:
« Scientific problems and state-of-the-art in the thesis subject area.

* Theories and practical solutions supporting the thesis subject area.

Skills
« ldentify scientific problems and formulate scientific hypothesis within the study programme’s subject area.

*  Apply research methodologies including modelling tools to conduct his/her work within the thesis subject
74



area with a high degree of independence.

« Discuss theories/methods in relation to his/her thesis subject area and the state-of-the-art of the pro-

gramme’s subject area.

+ Assess the extent to which the production and interpretation of research findings/material depend on the

theory/methodology chosen and the delimitation chosen.

EXAMINATION

The thesis is an individual written assignment. Ideally, the thesis has a length of a minimum of 50 and a
maximum of 80 standard pages, excluding references. A SDC “standard page” includes 2400 type devices
incl. blanks. Tables and figures (including headings and table/figure text) count as 800 characters each re-
gardless of size/length. In determining the number of standard pages, the front page and references are not

included. Students should add a summary to the thesis in English.

The oral examination (defence) consists of 20 minutes oral presentation of the project followed by 30

minutes guestions from the examiners.

The grade awarded must reflect an overall assessment of the written thesis and the oral defence.

RE-EXAMINATION

The same as the ordinary exam attempt. For more information, see SDC Thesis regulation 10-steps.

GRADING

For the Danish/international students, grades are given according to the Danish 7-point and the Chinese

thesis grading scales.

For the Chinese students, grades are given according to the Danish 7-point grading scale only. The exami-

nation will be externally assessed.
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