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Course Purpose

This course aims to provide students with a comprehensive understanding
and practical skills in sports performance and nutrition science, emphasizing
the practical application of biomechanics and exercise physiology. Students
will explore and apply fundamental principles and techniques for designing
and implementing training programs for high-level athletes across various age
categories. Additionally, the course will cover nutritional needs and strategies
tailored to different types of sports.

Learning Outcomes

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

e Analyze factors that contribute to age differences in athletic
performance and evaluate their implications on training
methodologies.

e Evaluate the effects of the "Female Triad" on health and athletic
performance, and formulate strategies to mitigate these effects.

e Apply principles of long-term planning and periodicity in the training
of high-level athletes, integrating concepts from exercise physiology
to optimize performance.

e Design and implement advanced training techniques based on
speed of execution and neuromuscular adaptations, utilizing
biomechanical principles to enhance athletic development.

e Develop and execute comprehensive nutritional strategies to
improve physical performance and overall health, incorporating the
latest research in sports nutrition and exercise physiology.

e Critically assess the effectiveness of training programs and
methodologies in accounting for age-related performance
differences.

Prerequisites

Corequisites

Course Content

This course offers a comprehensive exploration of athletic performance,
emphasizing the practical applications of biomechanics and exercise
physiology. Students will gain insight into the factors influencing age-related
differences in athletic performance and learn to adapt these insights to
training methods tailored for athletes at various developmental stages. The
course also examines the implications of the "Female Triad" on health and
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athletic performance, as well as the specific considerations for training older
athletes. A significant portion of the course is dedicated to nutrition science,
where students will master the principles of a balanced diet that enhances
athletic performance. This includes an in-depth study of food nutrients, their
biological functions, sources, and potential health issues arising from
deficiencies. Students will use tools and databases to analyze food nutrients
and recommended daily intakes, thereby deepening their understanding of
sports nutrition.

Training program design is a central theme, focusing on the analysis of
periodicity models and long-term planning principles. Students will learn how
to structure training plans that optimize the benefits of high-level athletic
training. Additionally, specialized training methods based on execution speed
and neuromuscular adaptations will be covered, equipping students with
cutting-edge techniques in sports training and applying biomechanics and
exercise physiology principles in practice. This application will help explain
and refine training design models. Finally, the course delves into the role of
nutrition in sports metabolism and introduces dietary strategies to enhance
physical performance. Students will evaluate and select appropriate
ergogenic supplements, learning to distinguish effective supplements from
those less effective, tailored specifically to various types of exercise.

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.

Teaching
Methodology

About Distance Learning - Frederick University
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doi:10.1007/s40279-015-0415-7

e Lim JJ and Kong PW. Effects of isometric and dynamic
postactivation potentiation protocols on maximal sprint
performance. J Strength Cond Res 27: 2730-2736, 2013

e Hodgson, M., Docherty, D., and Robbins, D. (2005). Post-
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effects on post activation potentiation. J. Strength Cond.
Res. 32, 578-586. doi: 10.1519/JSC.0000000000002311
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Bassa, E., Kellis, E., et al. (2015). Post-activation
potentiation: the neural effects of post-activation depression.
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Digital Material

Presentation with notes on training plan design and
explanation of periodization models and slide summary.
Presentation with notes about training based on the speed
of execution of exercises with presentation of examples
from individual sports and summary presentation of slides.
Presentation with notes on the phenomenon of
metastimulatory facilitation in competitive sports, with
detailed presentation of examples from individual surveys
and from athletes of various high-level sports after the
implementation of this type of training.
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* Maughan RJ (2018). IOC Medical and Scientific Commission
reviews its position on the use of dietary supplements by elite
athletes. British Journal of Sports Medicine 52: 418-419.

e Thomas DT, Erdman KA, Burke LM (2016). American College
of Sports Medicine. Joint Position Statement. Nutrition and
Athletic Performance. Med Sci Sports Exerc. 48(3): 543-68.

Book

« W. McArdle (2017). Nutrition in Exercise and Physical Activity
(Broken Hill) - Chapters 7,8 & 12.

Digital Material

. Presentation with notes on nutrition and its role in exercise and
corresponding summary presentation of a few slides with
narration.

. Presentation with notes on healthy eating and corresponding
summary presentation of a few slides with narration.

. Presentation with notes on nutritional ergogenic aids and
corresponding summary presentation of a few slides with
narration.

« 4th online meeting link

. Websites:

European Food Safety Authority

https://multimedia.efsa.europa.eu/drvs/index.htm?lang=el

Institute of Medicine of the National Academies of the USA

https://ods.od.nih.gov/Healthinformation/nutrientrecommen
dations.aspx

https://ods.od.nih.gov/factsheets/list-VitaminsMinerals

Department of Agriculture of the United States of America

https://fdc.nal.usda.gov/

https://www.myplate.gov/eat-healthy/what-is-myplate

Bibliography for Additional Study

Linage

» West S, Monteyne AJ, van der Heijden |, Stephens FB, Wall BT
(2023). Nutritional Considerations for the Vegan Athlete. Adv
Nutr. 14(4):774-795.

» Kerksick CM, Wilborn CD, Roberts MD, Smith-Ryan A, Kleiner
SM, Jager R, Collins R, Cooke M, Davis JN, Galvan E,
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Greenwood M, Lowery LM, Wildman R, Antonio J, Kreider
RB (2018). ISSN exercise & sports nutrition review update:
research & recommendations. J Int Soc Sports Nutr. 1;
15(1):38.
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Assessment

General Description of Evaluation

The evaluation of the course includes activities of continuous/formative, self-
evaluation and 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 (20% + 15% = 35%)
. 2 online interactive 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




