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Overview of modules

Module name

Courses

Credit points

Introduction to Sports Medicine/Training and Movement

Prerequisites Science OR Statistical Learning/ Programming

Module ISR: ISR 1: Intercultural communication 3
Intercultural Communication, Scientific Communication, and ISR 2: Scientific communication 3
Research Data Management ISR 3: Research data management 3
Module DA/SM: DA/SM 1 3
Data Acquisition Methods in Sports Medicine DA/SM 2 3
Module DA/MT: DA/MT 1 3
Data Acquisition Methods in Movement & Training Science DA/MT 2 3
Module DA/PH: DA/PH 1 3
Data Acquisition Methods for Physical Activity and Health DA/PH 2 3
Module ASM: ASM 1 3
Advanced Sports Medicine ASM 2 3
Module AMT: ASM 1 3
Advanced Movement & Training Science ASM 2 3
Module SIML: SIML 1 6
Statistical Inference and Machine Learning SIML 2 3
Module PROJ: Planning and Preparation 9
Project Part 1 Presentation and feedback 3
Module PROJ: Data acquisition and data analysis 3
Project Part 2 Presentation and feedback 3
Module ASL: - .

Advanced Statistical Learning Advanced Statistical Learning 9
Module SSS: SSS 1 3
Specialization in Sports Science SSS 2 3
Module SDS:

Specialization in Data Science SDS 6
Module INT: 9
Internship

Module TH: Thesis 27
Master Thesis Presentation and feedback 3




Course of study

. Credit .
Semester | Module name Block/continuously | Type of exam Hours points Coordinator
Module ISR:
Intercultural Communication, Scientific . Written module .
1 L Continuously 6 9 Farrahi
Communication, and Research Data exam
Management
Module DA/SM:
Data Acquisition Methods in Sports Continuously Portfolio 4 6 Zimmer
Medicine
Module DA/MT:
Data Acquisition Methods in Movement & Continuously Portfolio 4 6 Jaitner
Training Science
Module DA/PH: . i
| Farrahi
Data Acquisition Methods for Physical Continuously Portfolio 4 6
Activity and Health
Total 27
5 Module ASM: Continuousl Graded written or 4 6
Advanced Sports Medicine Y oral exam Zimmer
Module AMT: Continuousl| Graded written or 4 6
Advanced Movement & Training Science Y oral exam Jaitner
Module SIML: . . .
Statistical Inference and Machine Learning Continuously Graded portfolio 6 9 Farrahi
Module PROJ: . . .
Project Part 1; Planning & Preparation Continuously Graded presentation 2 12 Schmidt
Total 33
Module PROJ: Continuousl
3 Project Part 2; Data acquisition and data 4 Graded presentation 2 6 Schmidt
analysis
Module ASL: Continuously Graded written or (Import from
. . oral exam 6 9 Department of
Advanced Statistical Learning e
Statistics)
MOd‘UI? SS'S: i i Continuousl (Seb L sl 4 6 Zimmer/Jaitner
Specialization in Sports Science uously el @@
OR
MOd_UI? SD,S: X . Continuously Graded portfolio 4 el
Specialization in Data Science
M le INT: Block (aff . .
odu e. e . Written report 9 Schmidt
Internship semester ending)
Total 30
Module TH: Continuously Graded Master 2 30 Schmidt
4 Master Thesis Thesis + oral
presentation
Total 30




Description of Modules

Module ISR: Intercultural Communication, Scientific Communication, and Research Data Management

Workload: Credits: Intended stage / duration: Frequency of offer:
270 h 9 1st / 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 ISR 1: Intercultural communication Seminar 3 2
ISR 2: Scientific communication Seminar 3 2
ISR 3: Research data management Seminar 3 2
2 Language: English
3 Alternative module: No
4 Module requirement (Prerequisites): None
Contents:
The module covers topics related to intercultural and scientific communication, as well as the management of
research data to ensure good scientific practice.
ISR 1 covers the topics of "intercultural competence" and "intercultural communication". It provides an opportunity to
reflect on one's own cultural understanding in relation to communication, teaching, and learning cultures. Additionally,
participants are sensitized to intercultural contexts and understanding, relevant to both their studies and everyday life.
5 ISR 2 covers topics related to scientific communication in modern society, as well as methods and tools for seeking
knowledge and retrieving reliable scientific information. In addition to traditional knowledge dissemination through
scientific articles, the seminar will explore and raise awareness of digital platforms and social networks for science
communication, aimed at both the scientific community and the general public.
ISR 3 covers the topic related to modern research data management. Methods, practices, software and hardware that
ensure the sustainable availability of research data are addressed. The basis for the subsequent use of data in the course
of one's own research or for sharing with others are also discussed and introduced.
Learning Outcomes / Competences:
6 Students will understand how to communicate in multicultural and interdisciplinary environments and how to
manage, share, and re-use their research data.
7 Examination:
Module exam
8 Formality of examination:
One written exam on the content of all seminars in the module
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: No
1 Module Coordinator: Department:
Jun.-Prof. Dr. V. Farrahi Institute for Sport and Sport Science, Faculty 16




Module DA/SM: Data Acquisition Methods in Sports Medicine

Workload: Credits: Intended stage / duration: Frequency of offer:
180 h 6 1st / 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 DA/SM 1 Seminar 3 2
DA/SM 2 Seminar 3 2
2 Language: English
3 Alternative module: No
4 Module requirement (Prerequisites): None
Contents:
The module DA/SM covers a broad range of assessments which are typically used in the context of sports medicine and
beyond. In general, assessments and their fields of application will be introduced theoretically in the seminar (DA/SM
1). Subsequently, students will participate in a hands-on lab course (DA/SM 2). Here, students will apply selected
methods, learn their handling and the extraction of their data.
The module comprises of four blocks:
5 1) Functional clinical assessments (e.g. Hand Grip, mobility tests, etc.)
2) Lab-based exercise and health diagnostics (spiroergometry, bioelectrical impedance analysis, ECG, etc.)
3) Biomedicine lab assessments (e.g. hemograms, flow cytometry, ELISA, Western Blot, HPLC, OMICS approaches)
4) Imaging techniques (e.g. echography, DEXA, MRI)
For each practical lab course, students will have to write a protocol which will be corrected. The sum of the protocols
will end up in a portfolio of protocols/lab book. This portfolio will be the module exam. The lab book may be used by
student for the module PROJ.
Learning Outcomes / Competences:
6 Students will be able to critical reflect on the use and practical apply key methods in sports medicine. Moreover,
students will learn how to collect, transfer and clean data from these methods.
2 Examination:
Module exam
8 Formality of examination: Portfolio
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: Yes
1 Module Coordinator: Department:
Prof. Dr. Dr. P. Zimmer Institute for Sport and Sport Science, Faculty 16




Module DA/MT: Data Acquisition Methods in Movement and Training Science

Workload: Credits: Intended stage / duration: Frequency of offer:
180 h 6 1st / 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 DA/MT 1 Seminar 3 2
DA/MT 2 Seminar 3 2
2 Language: English
3 Alternative module: n/a
4 Module requirement (Prerequisites): None
Contents:
The module deals with typical biomechanical measurement procedures and motor tests that are used for performance
diagnostics and training control. Theoretical concepts of measuring and testing in sports and common fields of
application will be addressed in the seminar (DA/MT 1). In the subsequent lab seminar (DA/MT2), students will apply
those methods examplarily. This will include data acquisition as well as basic methods of data analysis and prepare for
5 complex and innovative data science methods. In addition to both modules DA/SM & DA/PH, common measurement
methods from sports biomechanics and training science, such as optical motion capturing, force measurements,
accelerometry and electromyography as well as tests to assess strength and condition will be addressed.
For each practical lab session, students will have to write a protocol which will be corrected. The sum of the protocols
will end up in a portfolio of protocols/lab book. This portfolio will be the module exam. The lab book may be used by
student for the module PROJ.
Learning Outcomes / Competences:
6 Students will be able to critical reflect on the use and practical apply key methods in movement and training science.
Moreover, students will learn how to collect, transfer and clean data from these methods.
Examination:
7 Module exam
8 Formality of examination:
Portfolio
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: Yes
11 Module Coordinator: Department:
Prof. Dr. T. Jaitner Institute for Sport and Sport Science, Faculty 16




Module DA/PH: Data Acquisition Methods for Physical Activity and Health

Workload: Credits: Intended stage / duration: Frequency of offer:

180 h 6 1st / 1 Semester Annually
Module structure

Courses Type Credit points Hours
1 DA/PH 1 Seminar 3 2
DA/PH 2 Seminar 3 2

2 Language: English

3 Alternative module: No

4 Module requirement (Prerequisites): None
Contents:
The module covers objective and subjective tools and methods physical activity assessment, and their applications for
health research.
DA/PH 1 provides a theoretical introduction to wearable sensors and devices as well as their underlying technologies,
which are commonly used for objective monitoring and measurement of physical activity behaviors. Algorithms and
foundational concepts related to interpreting, quantifying, and converting wearable data and signals into meaningful
variables and metrics for health-related applications are addressed. In addition, subjective tools and methods used for

5 the measurement of physical activity behaviors and their applications in health-related domains are also introduced.
DA/PH 2 includes hands-on training on objective and subjective tools for measurement of physical activity behaviors.
Students will use wearable sensors and devices to objectively track physical activity behaviors as well as subjective
methods including self-reported measures, questionnaires, activity logs, and diaries. The collected data will be utilized
in practical exercises and projects focused on programming basics, data preparation, signal processing, data analysis,
and data visualization.
Student will write reports on the results of practical exercises and course project(s), which will be corrected. This
portfolio will be the module exam.
Learning Outcomes / Competences:

6 Students will learn how to design a protocol for collecting data on physical activity behaviors, and how to analyze and
interpret the collected data from different tools.
Examination:

7
Module exam

8 Formality of examination:
Portfolio

9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health

10 | Utilization for other study programs: Yes

1 Module Coordinator: Department:
Jun.-Prof. Dr. V. Farrahi Institute for Sport and Sport Science, Faculty 16




Module ASM: Advanced Sports Medicine

Workload: Credits: Intended stage / duration: Frequency of offer:
180 h 6 2nd / 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 ASM 1 Seminar 3 2
ASM 2 Seminar 3 2
2 Language: English
3 Alternative module: No
4 Module requirement (Prerequisites): DA/SM
Contents:
The module SM comprises two seminars (SM 1, SM 2). SM 1 will provide information on the epidemiology and
pathophysiology of the most frequently observed diseases in our society (e.g. hypertension, adipositas, diabetes,
cancer, depressions, multiple sclerosis, arthrosis). For each disease covered in SM 1 students will be informed on
5 evidence-based treatment options with a strong focus on lifestyle interventions (exercise and nutrition). SM 2 deals
with the topic of “molecular exercise physiology”. Students will get fundamental knowledge on how acute and regular
physical exercise affects different tissues (muscle, fat, liver, blood, brain) and their interactions in animals and humans.
The relation to data science will be highlighted for each topic in both seminars. For both seminars classical lecture
formats will be combined with journal club formats, group work and problem-orientated teaching sessions.
Learning Outcomes / Competences:
Students will know fundamentals of most relevant noncommunicable diseases and their treatment with a strong focus
6 on exercise in the context of prevention and rehabilitation. Students will be able to provide tailored, evidence-based
exercise recommendations for various target groups. Students will further learn about the underlying biological
mechanisms by which exercise promotes tissue adaptions.
7 Examination:
Graded module exam
8 Formality of examination:
Written or oral exam, as announced by the lecturer
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: Yes
11 Module Coordinator: Department:
Prof. Dr. Dr. P. Zimmer Institute for Sport and Sport Science, Faculty 16




Module AMT: Advanced Movement & Training Science

Workload: Credits: Intended stage / duration: Frequency of offer:
180 h 6 2nd / 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 AMT 1 Seminar 3 2
AMT 2 Seminar 3 2
2 Language: English
3 Alternative module: No
4 Module requirement (Prerequisites): DA/MT
Contents:
The seminar AMT1 will introduce and discuss models of performance development and training-induced adaptation as
well as advanced concepts of training monitoring and control. Talent diagnostics and development will also be
5 addressed. In addition, the seminar AMT2 will focus on state-of-research Intervention strategies for different settings
such as elite, youth and recreational sports as well as different objectives (e.g. technique training, strength and
conditioning, coordination, tactics) different. Seminars will be taught on a research-based concept linking data and
sports science approaches. Didactic methods such as journal clubs, case studies or students peer-review will be applied.
Learning Outcomes / Competences:
Students have advanced knowledge of how motor skills can be developed with different objectives and requirement
6 profiles and are able to develop evidenced-based and target group-specific interventions. Students will further learn
about the capacity of the active and passive movement apparatus to tolerate and adapt to training-induced load and
adequate strategies of load management.
7 Examination:
Graded module exam
8 Formality of examination:
Written or oral exam, as announced by the lecturer
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: Yes
11 Module Coordinator: Department:
Prof. Dr. T. Jaitner Institute for Sport and Sport Science, Faculty 16




Module SIML: Statistical Inference and Machine Learning

Workload: Credits: Intended stage / duration: Frequency of offer:
270 h 9 2nd / 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 SIML 1 Seminar 6 4
SIML 2 Seminar 3 2
2 Language: English
3 Alternative module: No
4 Module requirement (Prerequisites): DA/PH
Contents:
The module provides a concise theoretical and practical introduction to statistical inference and machine learning
methods, centered around sports and health data.
SIML1 covers the theoretical foundations underlying statistical inference and machine learning, such as descriptive
statistics, hypothesis testing, exploratory data analysis, shallow machine learning models and methods, and
5 introduction to deep learning.
In SIML2, students will learn how to apply the statistical and machine learning methods learned in SIML1, and will
empirically implement and utilize those techniques on real-world sports and health data.
Both seminars combine traditional lecture formats with group work and problem-based learning approaches to connect
theoretical concepts with practical challenges drawn from real-world scenarios.
Learning Outcomes / Competences:
6 Students gain a theoretical understanding of statistical inference and machine learning methods, as well as empirical
experience in implementing and utilizing these techniques, particularly to sports and health data.
7 Examination:
Graded module exam
8 Formality of examination:
Portfolio consiting of exercises, project, and written exam.
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: Yes
1 Module Coordinator: Department:
Jun.-Prof. Dr. V. Farrahi Institute for Sport and Sport Science, Faculty 16
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Module PROJ: Project

Workload: Credits: Intended stage / duration: Frequency of offer:
540 h 18 2nd to 3rd / 2 Semesters Annually
Module structure
Courses Type Credit points Hours
PROJ Part 1:
Planning and preparation Project 9
1 - -
Presentation and feedback Seminar 3 2
PROJ Part 2:
Data acquisition and data analysis Project 3
Presentation and feedback Seminar 3 2
2 Language: English
3 Alternative module: No
a Module requirement (Prerequisites): DA/SM, DA/MT, and DA/PH for PROJ Part 1. Prerequisite for PROJ Part 2 is the
successful passing of the PROJ Part 1.
Contents:
The module spans over two consecutive semesters, during which students work on one or two extensive projects
involving real-world data.
In PROJ Part 1, planning and preparation for the project work is performed. Students select a project topic, outline their
approach to data acquisition, and identify suitable data analysis methods based on their acquired knowledge and skills.
5 They present their project plans, receiving feedback to refine and adjust their strategies and preparations accordingly.
In PROJ Part 2, students proceed to collect data for their project and carry out the data analysis using most applicable
methods from statistics and data science. Finally, their project results will be presented as a scientific poster
presentation in a seminar.
Students may be assigned to different presentation and feedback seminars on the basis of their project topics (Sports
medicine, movement and training, data science applications and methods).
Learning Outcomes / Competences:
Students gain experience in conducting their own research projects. They learn to use and apply previously gained
6 knowledge and methods. They built on their problem-oriented abilities, understanding of concepts, and adapt new
methods. Students develop skills for independent work and for communication and collaboration with peers and
others. They also develop their skills to both provide and take constructive and critical feedback.
7 Examination:
Graded module exam
Formality of examination:
8 Successful pass of presentations. Attendance may be compulsory for the courses of the seminar. This is determined by
the module coordinator(s) in accordance with the principle of proportionality.
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health
10 | Utilization for other study programs: No
1 Module Coordinator: Department:
Dr. M. Schmidt Institute for Sport and Sport Science, Faculty 16
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Module ASL: Advanced Statistical Learning

Workload: Credits: Intended stage / duration: Frequency of offer:

270 h 9 3rd / 1 Semester Annually
Module structure

Courses Type Credit points Hours

1 ASL1 Lecture 6 4

ASL 2 Tutorial 3 2

2 Language: English

3 Alternative module: No

4 Module requirement (Prerequisites): SIML
Contents:

In ASL 1, advanced classes of models like, e.g., neural networks (deep learning), advanced boosting and tree-based
methods, generalized additive (mixed) models, enhanced approaches of regularization and Kriging methods are
introduced. Additionally, the relevance and limitations of established methods are shown, in particular, with regard to

5 large data sets (big data). Furthermore, the fundamental differences between supervised and non-supervised learning
are introduced.

In ASL 2, students engage in empirical work with real-world data. They learn to select appropriate methods for various
scenarios involving real data and apply them using statistical software tools.
Learning Outcomes / Competences:

6 The students understand advanced models and analyzing methods and are aware of their limitations. They are able to
adapt methods to unusually structured data. They choose appropriate methods for real data and apply them by
means of statistical software. They understand the underlying mathematical theory.

Examination:
7 Graded module exam
8 Formality of examination:
Written or oral exam as announced by the lecturer

9 Allocation to curriculum:

Compulsory module for the M.Sc. program Data Science in Sports and Health

10 | Utilization for other study programs: Yes
Module Coordinator:

11 | Prof. Dr. K. Ickstadt, Prof. Dr. J. Rahnenfuhrer, Prof. Dr. A. Dep.arFment:

Groll Statistics

12




Module SSS: Specialization in Sports Science

Workload: Credits: Intended stage / duration: Frequency of offer:
180 h 6 3/ 1 Semester Annually
Module structure
Courses Type Credit points Hours
1 SSS 1 Seminar 3 2
SSS 2 Seminar 3 2
2 Language: English
3 Alternative module: SDS
4 Module requirement (Prerequisites): ASM and AMT
Contents:
The module SSS comprises two seminars. SSS 1 will focus on specific aspects of sports medicine whereas SSS 2 will cover
specific aspects of movement and training science.
Seminars will cover varying research topics in sports medicine, movement and training science or health sciences. As
5 example, students may attend an international research colloquium. Here, researchers from different labs present their
groups and their work, and students will to get in touch with several international research groups/labs being potential
hosts for thesis topics/internships and PhD programs. The seminars may also focus on innovative approaches and
concepts for performance enhancement in complex applied settings that highlight advanced statistical analyses such as
Big Data methods. Thereby, students will get insights on recent trends in research and their practical implementation,
e.g. in professional sports. Teaching concepts will typically include case studies and collaborative approaches.
Learning Outcomes / Competences:
6 Students will get familiar with an international research environment and will learn about application and transfer of
research knowledge into professional fields of application.
7 Examination:
Graded module exam
8 Formality of examination:
Written or oral exam as announced by the lecturer
9 Allocation to curriculum:
Elective module
10 | Utilization for other study programs: Yes
11 Module Coordinator: Institute:
Prof. Dr. Dr. P. Zimmer and Prof. Dr. T. Jaitner Institute for Sport and Sport Science, Faculty 16
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Module SDS: Specialization in Data Science

Workload: Credits: Intended stage / duration: Frequency of offer:

180 h 6 3/ 1 Semester Annually
Module structure

Courses Type Credit points Hours

1 SDS 1 Seminar 3 2

SDS 2 Seminar 3 2

2 Language: English

3 Alternative module: SSS

4 Module requirement (Prerequisites): SIML
Contents:

Methods and applications of data science evolve at a fast pace. The module is intended to familiarize students with
special topics, emerging methods, and new research trends in data science and their (potential) applications for sports
and health.

5 In SDS1, students will be introduced to the tools and strategies for systematically identifying scientific papers and
emerging trends in data science. They will independently conduct a literature search. They identify special topics and
trends in data science, critically reflecting on the emerging topics and methodology, the tools employed, and the
implementation details. The main results of this work are presented in a talk. Students will be familiarized with a range
of innovative topics in data science, applicable to sports and health. In SDS2, the students will explore the applicability
of innovative and emerging approaches for current and future application in sports and health.

Learning Outcomes / Competences:

6 Students will gain familiarity with state-of-the-art research and innovative methodologies in data science, applicable
to sports and health.

7 Examination:
Graded module exam

8 Formality of examination:
Portfollio

9 Allocation to curriculum:
Elective module

10 | Utilization for other study programs: Yes

11 Module Coordinator: Department:

Jun.-Prof. Dr. V. Farrahi Institute for Sport and Sport Science, Faculty 16
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Module INT: Internship

Workload: Credits: Intended stage / duration: Frequency of offer:

270 h 9 3/ 1 Semester Annually
Module structure

1 Courses Type Credit points Hours

Internship 9

2 Language: English

3 Alternative module: No

4 Module requirement (Prerequisites): PROJ Part 1
Contents:

During the internship, students work at a company or institution related to their field of study. They actively participate

5 in professional working groups and engage in real-world data analysis. Internships may also be completed abroad. Upon
completing the internship, students are required to report and reflect on their projects. Students may identify an
appropriate direction for their Master Thesis.

Learning Outcomes / Competences:

6 Students learn how to integrate, apply, and transfer their skills to real-world working environment. They will apply
their knowledge in multicultural and interdisciplinary environments, and interact with co-workers from the same and
other fields.

7 Examination:

Module exam
8 Formality of examination:
Written report
9 Allocation to curriculum:
Compulsory module for the M.Sc. program Data Science in Sports and Health.

10 | Utilization for other study programs: No

11 Module Coordinator: Department:

Dr. M. Schmidt Institute for Sport and Sport Science, Faculty 16
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Module TH: Master Thesis

Workload: Credits: Intended stage / duration: Frequency of offer:

900 h 30 4th / 1 Semester Each semester
Module structure

Courses Type Credit points Hours

1 Master Thesis 27

Presentation and feedback Seminar 3 2

2 Language: English

3 Alternative module: No

4 Module requirement (Prerequisites): PROJ

Contents:
The Master’s Thesis demonstrates a student’s ability to apply and use data science methods to data and topics related
to sports and health within a six-month period. Students can choose from a list of proposed topics or introduce their
own. They design their project independently, in close consultation with their supervisor. The thesis may be written in
collaboration with an external public or private institution.

3 In a special seminar, the student will present their thesis results, followed by a disputation. Alternatively, this
presentation may be replaced by an external talk, such as at a company or scientific conference, in the presence of the
supervisor. Students may be assigned to different presentation and feedback seminars on the basis of their thesis topics
(Sports medicine, movement and training, data science application/methods).

Learning Outcomes / Competences:

6 The students independently adopt knowledge on a new subject, conduct research, and adapt and reflect methods.
They communicate the project, methods and results in a well-structured manner and discuss them critically. They
compactly present and discuss their own work.

2 Examination:

Graded module exam: Master Thesis
Formality of examination:

8 Successful pass of thesis. The Master Thesis is prepared in form of a scientific manuscript with extended review of
literature and theoretical concept. Course achievement prior to submission of the thesis and Presentation and feedback.

9 Allocation to curriculum:

Compulsory module for the M.Sc. program Data Science in Sports and Health.

10 | Utilization for other study programs: No

11 Module Coordinator: Department:

Dr. Marcus Schmidt Institute for Sport and Sport Science, Faculty 16
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