
 
 

Course Title Advanced concepts in Exercise physiology 

Course Code DLSEH512 

Course type Compulsory 

Level Master 

Year / Semester of 
study 

1st /1st  

Teacher’s Name  

ECTS 10 Lectures / week  Laboratories/we
ek  

Course Purpose 

The purpose of the course is to provide students with a comprehensive and 
holistic understanding of the physiological principles governing athletic 
performance. The course covers a wide range of topics, from the 
fundamentals of exercise physiology to advanced concepts and applications 
in health. Students learn about the different types of exercise, the goals of 
sports training and the health benefits of exercise. The course then examines 
the basic principles of exercise physiology, where students learn about the 
functioning of human body systems during exercise, including the 
cardiovascular, respiratory, musculoskeletal, endocrine and nervous 
systems. The course then examines the adaptations of human body systems 
to exercise and athletic training. Students learn about how exercise causes 
changes in the structure and function of body systems that improve athletic 
performance. The course concludes with an examination of advanced 
concepts and applications in the field of applied ergophysiology. Students 
learn about topics such as hypoxic training, altitude exercise, exercise 
recovery from exercise, and the use of exercise to treat medical conditions. 

Learning 
Outcomes 

Upon successful completion of the course, students will be able to:  

● Recognize the structure, function and adaptation of the 
musculoskeletal system to exercise. 

● They explain the fundamental principles of neuromuscular function 
and its role in controlling movement and regulating exercise 
performance. 

● They describe the complex processes of macronutrient metabolism 
and energy production during exercise, highlighting the role of lactic 
acid in exercise. 

● They analyze the concepts of mitochondrial biogenesis and its 
implications for exercise performance and ascetic adaptations. 

● They decipher the complex functions of the cardiovascular and 
respiratory systems during exercise, including their role in oxygen 
transport and carbon dioxide exchange. 

● They examine the interaction between the endocrine and immune 
systems in response to exercise, emphasizing their effect on athletic 
performance and recovery. 



 
 

● They define the principles of exercise environmental physiology, 
particularly the effects of extreme environmental conditions on the 
body's physiological responses and athletic performance. 

 

Prerequisites  Corequisites  

Course Content 

Module 1 
(Week 1 - 
2)  

Students will gain knowledge about muscle architecture, 
power-speed relationships, and adaptations that occur in the 
myotendon complex during training. In addition, they will 
examine the relationship between force and speed production, 
highlighting the mechanisms that regulate this relationship. 

Module 2 
(Week 3 -
5)  

Students will gain knowledge about the function and 
adaptations of the neuromuscular system. Reference will be 
made to the composition of muscles at the level of motor units 
and their behavior during fatigue, but also to the immediate and 
chronic adaptations of the central and peripheral movement 
control systems.  

Module 3 
(Week 6)  

Students will explore the complex functions of the body's 
energy systems during exercise, including the mechanisms of 
ATP production, the use of carbohydrates and fats for energy 
production, the creation and role of lactic acid in exercise, the 
crossover effect and its adaptations to athletic training, and 
mitochondrial biogenesis processes in response to different 
exercise volumes. 

Module 4 
(Week 7 - 
9)  

Students will explore the functions of the cardiovascular and 
respiratory systems, examining their dynamic adaptations to 
exercise and the factors that affect their performance, with 
basic references to cardiac output, and blood pressure, 
interpretation of the electrocardiogram, cardiovascular 
dynamics at different exercise intensities, autonomic nervous 
system function with exercise and sports training,  respiratory 
gas exchange, pulmonary ventilation, oxygen deficit and debt, 
respiratory threshold, cardiopulmonary tests to assess aerobic 
capacity, aerobic performance and anaerobic threshold. 

Module 5 
(Week 10 
- 11)  

Students will examine the complex interactions between the 
endocrine and immune systems during and after exercise, 
exploring how exercise triggers a cascade of hormonal 
responses that affect metabolism, muscle growth and recovery, 
as well as how these responses affect immune system 
function. The module also discusses the j-shaped relationship 
between exercise and immune function, the role of exercise in 
reducing delayed muscle pain (DOMS), and the balance 
between pro- and anti-inflammatory responses during exercise. 

Module 6 
(Week 12)  

Students will understand how the body adapts and responds to 
extreme environmental conditions, such as microgravity, hypo- 
and overweight, heat and cold. They will also learn about the 
physiological changes that occur in these extreme 
environments, the effects these changes have on athletic 
performance, and the strategies that can be used to mitigate 
these effects. 



 
 

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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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:  

• Evaluation work 1 (20%) 
• Evaluation work 2 (15%) 
• Online interactive activity 1 (7.5%) 
• Online interactive activity 2 (7.5%) 
• Final exam (50%) 

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. 
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