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Course Purpose The course focuses on integrating innovative technologies in sports, exercise, 
and sports medicine. It aims to train students in the utilisation of motion 
analysis techniques, the use of sensors and mobile devices, and their 
applications in improving physical performance and preventing injuries. In 
addition, it explores the potential of virtual and augmented reality, as well as 
artificial intelligence and machine learning, in analyzing and improving athletic 
performance.   

Learning Outcomes Upon completion of the course, students will: 
- Demonstrate a comprehensive understanding of the applications of new 
motion analysis technologies that are specific to sport and exercise 
medicine. 
- Evaluate the role of apps and mobile devices in athlete monitoring and 
data-driven health interventions. 
- Design strategies for the integration of wearable technologies into training 
and wellness programs for athletes and freelancers, respectively.  
- Analyze the impact of virtual reality and augmented reality on sports 
training, injury rehabilitation, analysis and performance improvement. 
- Create athlete performance profiles. 
- Apply performance analysis tools to interpret and improve athletes' 
performance in various sports. 
- Use advanced statistical methods and analytics to make data-driven 
decisions in sport. 
- Evaluate the effectiveness of machine learning models in predicting 
athletes' performance, analyzing movement in exercise and sports, and 
managing injury risk. 

Prerequisites  Corequisites  

Course Content This course is designed to provide students with a comprehensive 
understanding of the cutting-edge technologies shaping the field of Sport 
and Exercise Medicine. Divided into 4 modules, the course delves into the 
intersection of technology and sports science, exploring the latest 
developments in artificial intelligence, machine learning, performance 
analysis, mobile applications, wearables, virtual reality and augmented 
reality in sports and medical exercise.   New Technologies in Sports and 
Exercise Medicine  



 
 

 

Course Modules: 

A) Mobile devices and human interaction technologies in sports science: 

This module provides a thorough analysis of available mobile devices, 
virtual and augmented reality technologies, as well as their applications in 
sports and medical exercise. The use of advanced sensors, such as 
accelerometers and gyroscopes, with emphasis on physical activity 
monitoring and evaluation of athletic performance, is presented in detail. In 
addition, students will be trained in motion analysis, the use of motion 
recording devices and the application of virtual and augmented reality 
technologies in the field of sports science. Through practical applications, 
students will see the synergy between mobile devices and human 
interaction technologies and how this contributes to the promotion of 
performance and health in the field of sport and medical exercise. 

B) Performance Analysis: 

This section initially introduces the terms performance analysis - 
performance analyst as well as the types, characteristics and skills of the 
latter. He will then focus on the role of an Academic performance analyst. 
Students will learn the stages and methods of conducting research in 
performance analysis and why this is easier than in other areas (ease of 
obtaining large amounts of data). They will be presented with software 
necessary to record the data and present the findings of the surveys. 
Finally, they will be trained in the creation of performance profiles, which is 
not only used by academics, but is also essential in the daily practice of 
analysts. 

C) Applied Performance Analyst: 

This module, which is a continuation of the previous one, will provide a 
systematic approach to the role of applied performance analyst. The main 
tasks of applied performance analysts depending on their role in a club will 
be presented. A critical examination of the software and devices used in 
performance analysis in practice will be carried out. Students will gain 
hands-on experience with the tools commonly used by performance 
analysts, emphasizing their role in extracting meaningful insights from 
performance data. 

D) Artificial Intelligence in Sports Science: 

The central objective of this module is to enable students to explore 
extensively the possibilities and applications of artificial intelligence in the 
field of sports science. During the course, there will be an introduction to the 
basic concepts and techniques of machine learning and deep machine 
learning. In addition, students will gain expertise on how artificial intelligence 
can be applied to analyze large amounts of data derived from sports activity, 
in order to predict trends, optimize the training process, and prevent injuries. 
Through this combined approach of theoretical knowledge and practical 
applications, on the one hand students will gain a full understanding of the 
importance of artificial intelligence in the individual disciplines of sports 
science, and on the other hand they will develop critical thinking in order to 



 
 

properly structure their studies and integrate artificial intelligence tools into 
them.  

Teaching 
Methodology 

The course is structured and developed based on the principles of distance 
learning, good practices as well as the guidelines of the Evaluation Body and 
finally the Pedagogical Framework developed and implemented by our 
University. Also, through the design and development of distance learning 
courses, synchronous and asynchronous interaction, communication and 
collaboration are taken into account at 3 levels: 1) between instructor and 
student, 2) between students, and 3) between students and content. 
The course is taught entirely online through the electronic platform Moodle 
LMS. Mandatory, optional and additional bibliography (e.g. books, articles, 
links, open educational resources, case studies) in combination with notes, 
course presentations and suggestions for reading study (bibliography) are 
available to students through an electronic platform. Also, a variety of 
appropriate educational material is given through the online platform in the 
form of presentations with notes, presentations with narration, interactive 
presentations and videos, interactive learning scenarios, gamification 
activities, avatars, digital twins, audio files, online quizzes). Various online 
tools, new and emerging technologies are being exploited: communication 
tools (e.g. video conferencing, chat rooms), collaboration tools (e.g. 
discussion forums, blogs, wikis), as well as content development tools. 
Students are encouraged through the platform and various technological tools 
to interact with their fellow students and the instructor, in order to become 
active members of the online learning community created within the 
framework of the course. Finally, with the use of various technological tools, 
each student is expected to create his own online learning community. More 
information about distance learning at Frederick University, the Pedagogical 
Background developed and implemented, as well as the toolkit used, can be 
found at the following link. 
 
About Distance Learning - Frederick University  
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Digital Multimedia Material 

- Simple presentations in PowerPoint format by the instructor: 

● Portable sensors and new technologies in motion analysis 
● Motion analysis and modern video motion analysis 

applications   
● Virtual and augmented reality devices with applications in 

sports science  
- Video lecture of the 1st week. 



 
 

- Two narrative presentations by the instructor for weeks 2 and 3. 

Week 
4 - 6 - 
UNIT 2 
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Digital Multimedia Material 

- Simple Power point presentations by the instructor: 

● Performance Analysis as a Discipline and Profession 
● Performance Profiling 
● Conducting Research in Performance Analysis 

- Video lecture of the 5th week. 

- Two narrative presentations by the instructor for weeks 4 and 6. 
Week 
7 - 9 - 
UNIT 3 
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Digital Multimedia Material 

- Simple Power point presentations by the instructor: 

● Applied analyst and organization of analysis department in 
elite level teams 

● Fitness analyst and training load 



 
 

● Optical tracking systems 
- Video lecture of the 9th week. 

- Two narrative presentations by the instructor for weeks 7 and 8. 
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10 - 12 
- UNIT 
4 
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Digital Multimedia Material 



 
 

- Simple Power point presentations by the instructor: 

● Introduction to the basic concepts and techniques of 
machine learning and deep learning 

● Machine learning applications in athletic performance  
● Machine learning applications in exercise for health and 

sports medicine 
- Video lecture of the 10th week. 

- Two narrative presentations by the instructor for weeks 11 and 
12. 

Assessment The evaluation of the course includes activities of continuous / formative 
assessment (formative), self-evaluation (self-evaluation and debriefing / final 
evaluation (summative). Specifically, the evaluation of this course includes 
the following: final written exam, 2 evaluation assignments, 2 evaluative 
online interactive discussions, various weekly educational activities such as 
interactive activities, interactive presentations/ videos and self-assessment 
activities.  
From the above, the following are scored:  

• Final exam (50%) 
• 2 evaluation papers (15% + 20% = 35%) 
• 2 evaluation activities (7.5% + 7.5% = 15%) 

 
All assignments (except the final exam) are assigned and delivered to the 
online platform, as well as a plagiarism check through the turnitin tool. The 
final exam is developed by the instructor and completed by the students on a 
special platform used exclusively for the exams. 

Language English / Greek 

 
 
 
 
 
 
 
 


