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FOREWORD
In sport, like in life, it is always better to give than receive. Why? Because there is
always something more important than “I”. Athletes have their competition: they
do not give to themselves only, but also to the opponent, by raising the level of
the competition and by raising the level of joy in the competition. A team player
has a team: by forfeiting their individual goals with an aim to contribute to the
goals of the team they find the right way to self-satisfaction. All fighters have their
fights: by giving themselves completely to the fight, they are reaching the highest
ideal they can achieve. If you bear this in mind, your efforts will be rewarded.
Generously.
Prof.dr Izet Rađo, President of OK BiH
One of the foundation principles of the Olympic charter says that The practice of
sport is a human right, which is why the idea that all people need to be allowed
to practise sport unhindered is one of the aims of the Olympic Committee of
Bosnia and Herzegovina. Although projects, such as Parainspired!, cannot offer
a systematic solution to this burning issue in Bosnia and Herzegovina, they most
certainly can, and they do, emphasise the unwavering spirit, limitless motivation
and true love among the paraathletes in Bosnia and Herzegovina for sport.
It is through this and similar projects that the Olympic Board of Bosnia and
Herzegovina will provide continuous support for all those with sporting spirit.
								
Marijan Kvesić, Vice President of OK BiH
The Social Integration through Parasport – Parainspired! Project, whose aim is to
increase the number of people with physical disabilities practising sport in SerbiaBosnia and Herzegovina cross-border region, is one of the projects of the Olympic
Committee of Bosnia and Herzegovina that we are very proud of. Athletes are in
the very centre of the Olympic Movement and the Olympic Committee of BiH
and through the Parainspired! Project, we also cater to the needs of paraathletes.
There is no doubt that the results of this project will see a high number of people
with physical disabilities who will start practising sport and possibly a higher
number of Paraolympics medals.
Siniša Kisić, Vice President of OK BiH
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Love knows no borders! Love towards sport does not recognise the limits of
human abilities and sport achievements. It is this type of love that drives us,
people with physical disabilities, to cross borders and reach heights that seem
unreachable, distant and impossible...
Thanks to the people who believe in love and believe in us, Paralympians, Project
Parasinpired! was initiated. The aim is to promote basic Olympic values - respect,
friendship, excellence and to raise social awareness of the necessity for inclusion
and accepting those who are different.

Sabahudin Delalić, President POK BiH
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About The Guide to Parasport
The “Social Integration through Parasport – Parainspired!” project is financed using the funds of the European
Union within the scope of the IPA II Cross-Border Cooperation Programme Serbia – Bosnia and Herzegovina 20142020 and supported by the Ministry of European Integration of the Government of the Republic of Serbia and the
Directorate for European Integration of Bosnia and Herzegovina.
The project is jointly implemented by the Provincial Secretariat for Sport and Youth of the Autonomous Province
of Vojvodina, the Olympic Committee of Bosnia and Herzegovina, the “European Affairs Fund” of the Autonomous Province of Vojvodina and the Municipality of Indjija.
The main aim of the Parainspired! Project is to support social integration by encouraging sustainable sports exchange in order to increase the participation of people with disabilities in the sporting events organised in the
cross-border region between Serbia and Bosnia and Herzegovina.
A needs analysis has been conducted within the scope of the implementation of the “Social Integration through
Parasport – Parainspired!” project related to the coaches of people with physical disabilities and sports clubs/
organisations that work with people with disabilities.
The Guidebook on Parasport came as a result of the conducted analysis of the current state of affairs and the
needs of the coaches working with people with physical disabilities. The basic part of the questionnaire offered
a list of skills that professional references consider necessary for every coach working with people with physical
disabilities to have and develop. Furthermore, there is a selection of skills that are basic skills for coaches who do
not work with people with physical disabilities, but who would like to work in that field.
The Guidebook on Parasport comprises four key chapters dealing with several skills in the fields of communication, training process, health aspect and ethical behaviour.
Finally, the introduction to the Guidebook on Parasport offers a brief overview of the history of paraolympic sport
in Bosnia and Herzegovina, which officially acknowledges the existence of parasport in Bosnia and Herzegovina.

Aela Ajdinović,
Project Coordinator
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1. PARASPORT IN BOSNIA AND HERZEGOVINA
The official beginning of parasport in Bosnia and Herzegovina was marked by the foundation of the Paralympic Committee of Bosnia and Herzegovina (PC B&H) on 2nd September 1995. The Paralympic Committee was
primarily founded in order to enable persons with disabilities to actively participate in sports competitions and
significantly contribute the resocialisation of numerous persons with physical disabilities after the war in Bosnia
and Herzegovina.
The same year, the Paralympic Committee was recognised by the International Paralympic Committee (IPC) and
the European Paralympic Committee (EPC).
Based on the desires and existing preconditions, activities were set in motion in order to support the development of athletics, sitting volleyball, swimming, archery, wheelchair basketball, winter sports, table tennis, etc.
Very soon, the quality had impressively improved and in 1996, the best athletes with disabilities in the Bosnia
and Herzegovina took part in the Paralympic games in the USA ATLANTA 1996. Two athletes participated in the
Paralympic games, those were Almedin Osmanović (100m and 200m) and Mustafa Guhdija (javelin).
Afterwards, sports associations for each sport were formed, and athletes took part in the most significant international sports competitions. The number or participants in the state competitions has grown every year, and results achieved at international competitions have been impressive. The Bosnia and Herzegovina sitting volleyball
national team won two gold medals in the Paralympic Games in Athens (2000) and in London (2012), as well as
two silver medals in Sydney (2004) and Beijing (2008). They have won numerous medals in the international and
European competitions.
Swimmers, skiers, table tennis players, athletes and wheelchair basketball players have proudly represented Bosnia and Herzegovina in the most significant international competitions for athletes with disabilities.
In 2010, for the first time, Bosnia and Herzegovina took part in the Winter Paralympic games in Vancouver and
was represented by one competitor - Nijaz Memić. In 2014, in the Winter Paralympic games SOCHI, ski team consisting of two competitors, one of which is a young and perspective skier Ilma Kazazić, represented Bosnia and
Herzegovina.
In 2014, the process of reregistering the PC B&H was started. The same year, the Assembly Election of the
Paralympic Committee B&H was held and the President, Secretary General and members of the Executive committee were chosen. The process of reregistration took too long so the Paralympic Committee B&H was officially
recognised the only legitimate organisation that can represent Bosnia and Herzegovina and promote Paralympic
sports at the Paralympic Games and big international competitions.
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Sitting volleyball association of Bosnia and Herzegovina was founded in 1996, and its primary goal is to resocialise
numerous people with physical disability through sports, as well as popularise those moral values that can be
promoted through sports, especially sitting volleyball.
Very soon, spectacular results followed. The existence of twenty-eight clubs that compete in the premier and
leagues first and second, and over 600 members prove the Bosnia and Herzegovina Sitting volleyball Association’s
active involvement in the encouragement of the young and their active participation in sports.
The highest sports achievements of the Bosnia and Herzegovina national team have been attained in sitting volleyball: 9 gold medals in the European championship, 3 gold medals in the world championship, 2 gold medals
in the Paralympic Games, and numerous silver and bronze medals won at biggest world championships. Lately,
other parasports have followed the success of sitting volleyball despite numerous obstacles, and therefore it is
important to mention the gold medal at the Para table tennis World Cup and third place at the World Para Athletic Junior Championship.
Honestly, what else to say than: BE INSPIRED!
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2. COMMUNICATION IN COACHING
2.1. What is coaching?
Coaching involves teaching, caching, giving instructions, helping people
gain sporting skills, improve their performance and achieve their full
potential. It also includes recognition, understanding and fulfilling social,
emotional and personal needs of athletes.
The fact that you are an excellent athlete does not necessarily imply
you will be an excellent coach. Coaching athletes is very different from
a personal career in sport. For this reason, you should first take a course
for coaches approved by your national federation, which would better
prepare you for the coaching job. Once you are qualified, make sure you
regularly attend professional development courses for coaches.
2.2 The coaching philosophy
When coaching, it is important to precisely define a philosophy. The
philosophy is the way in which a coach perceives situations and events
in their life. It is their way of perceiving the past, their point of view
about present and expectations from the future. It defines every single
thought, every action and decision they make. Coaches already have a
life philosophy. They need to have the coaching philosophy, which will
continue to develop throughout their life. In order to have a well-defined
philosophy, a coach must think about how well they know themselves,
how well they know their athletes, the sport and what they want to
achieve as coaches.
2.3. Knowing oneself, knowing athletes and knowing the sport
Knowing oneself is the ability to perceive oneself objectively. Ask yourself
the following questions: Why do I coach? Why have I become a coach? Do
I coach for the right reasons? What are my goals as a coach? Am I a good
coach? What would make me a better coach? How dedicated am I to the
job?
A coach must be aware of self by considering feedback from others and
observing oneself, in order to understand their own feelings and reactions
in certain situations.
8

In order to get to know the athletes, a coach must establish the athletes’ degree of commitment, their background,
their technical, tactical, psychological and metal capabilities, etc. What is more, a coach must know them as
individuals, understand their way of thinking and feelings, consider situational factors (family, friends, home,
other athletes, etc.).
2.4. What do you want to achieve as a coach?
Out of the numerous possible goals, which one is the most important for you?
•
•
•

Help athletes grow and develop as individuals;
Help athletes win
Help athletes enjoy themselves and have fun

A good coach should take into account all three goals, whereas all three are as important as how much we focus
on winning or losing.
The philosophy of ‘win at all costs’ ignores the development of athletes, while the philosophy “athlete comes
first, winning comes second’ maintains a balance between participation, fair play, competition and justice
among all athletes. This philosophy, that promotes the development of athletes, is more likely to result in better
performance, steady consistency and higher satisfaction for both the athlete and the coach. What is more,
chances are it will help grow a strong bond between the athlete and the coach, a bond based on mutual respect
of each other as individuals.
2.5. The role of a coach
A sports coach has many obligations and roles. Each of those contributes to being a better coach
•
Instructor:			
Manages activities;
•
Lecturer: 			
Introduces new knowledge and ideas;
•
Motivator:			
Creates a positive approach to athletes;
•
Discipline:			
Sets appropriate rewards and sanctions;
•
Manager:			
Guides athletes;
•
Administrator:			
Successfully does the paperwork and runs the organisation;
•
Public relations: 		
Maintains relations with the public and the media;
•
Social worker: 			
Appropriately advises, suggests, supports when needed;
•
Friend:				
Establishes a good relationship with athletes;
•
Scientist:			
Analyses, assesses ad draws conclusions;
•
Student: 			
Listens, learns, self-reflects, constantly self-improves
9

In coaching, all these roles are interlocked and a coach must make decisions based on their coaching philosophy,
experience and knowledge.
3. THE CONCEPT AND IMPORTANCE OF COMMUNICATION
Communication is the process of sending and receiving messages between two or more people. If you want to be
a good sports coach, you have to be a good communicator. Communication is the essence of coaching.
It is the communicative skills that separate an extremely successful coach from a less successful one. Very often,
there is a discrepancy between what a coach wants to say and what the athletes understand, and vice versa,
hence the need for proper communication.
The real purpose of the communication between athletes and coach is mutual understanding and mutual gain:
•
It carries the information;
•
It affects motivation;
•
It provides feedback in the learning process
•
It is necessary for the team cohesion
A coach must be capable of communicating effectively in the following situations:
•
When telling athletes how to perform;
10

•
•

When talking to a parent
When talking to officials, media, supporters, sponsors, etc.

Communication is ineffective when:
•
•
•
•
•
•

the content is wrong
there is a lack of verbal and nonverbal skills, or they mismatch
the listener is not focused
the intent or the content of a message is misunderstood
the listener resists listening
there is frustration die to the inability of the listener to speak

Inefficient communication can result from a mistake made by the coach, athlete or both. A coach must be
responsive to the communicative challenge. This will improve the coach’s efficiency as communicator and be
beneficial for athletes.
3.1. Improving the communication
As a coach, you should understand that communication is important for you, your athletes and your coaching.
You should use the communicative style that is natural and easy for you. Just be yourself.
Coaches should show their players that they are open to exchange of thoughts and feelings. Meaningful
conversation is not a contest. It is the game of understanding.
•
Be honest in order to develop trust: express your beliefs and intentions in a confident, honest way;
•
Be honest about your knowledge. If you don’t know something, just say so;
•
Be caring: show your athletes you care about them, not only about their sport. Spend time with them.
Offer them help and support. Pay attention to their concerns, progress or changes;
•
Be consistent: follow the same principles with both athletes. Never break your word.
•
Try not to come across as a saint. Instead of giving final statements, paraphrase them by saying ‘I think...’
Coaches should know their athletes in order to be able to communicate with them in the most efficient way.
Teaching is much more efficient of you talk for 50% of time and listen another 50% of time, than, let us say, 90%
- 10%.
Communication consists of two components: content (the message substance, usually verbalised) and emotion
(emotions about it, usually expressed nonverbally).
Communication skills can be learnt and they should be improved through everyday practice when:
•
Sending verbal messages: speaking;
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•
•
•

Receiving messages: listening;
Nonverbal communication: messages are sent without the words being pronounced
Communication in different situations, including giving negative feedback

3.2. Sending verbal messages: speaking
Learn how to speak effectively:
•
Know and use the names of your athletes
•
Think before speaking and try to focus on one thing;
•
Use simple and direct language, deliver clear messages
•
Use ‘I’ and ‘my’ when delivering a message
•
Be precise – do not hold boring monologues
•
Give clear and consistent messages: verbal and nonverbal messages should be the same
•
Try to use a positive approach in communication whenever possible (e.g. instead of “Don’t pass the ball
so late!”, say “Try to pass the ball on time”);
•
Try to separate facts from your own opinion when delivering messages
•
Use your personal opinion to start a discussion – “I believe you haven’t tried. What do you think?”
•
If your messages are repetitive, try saying the same thing in a different way
•
Try to adjust your language to the listener. For instance, do not use the language appropriate for an
adult conversation when addressing children;
•
Try to get the feedback confirmation that your message has been understood correctly: ask them to
demonstrate, e.g. “So, what should you practice now? What are the important things?”
•
When speaking, try to express your opinion in no longer than 15 seconds (not longer than 15 seconds
in a normal everyday conversation), and then start listening
•
Avoid sarcasm, especially when talking to children
Learn how to ask effective questions:
•
In order to improve the process of learning, it is better to ask your athletes to do something than tell
them to do it
•
Let athletes participate actively;
•
Encourage the athletes to learn from experience (e.g. “If you had to do it again, what would you do
differently?”)
•
Encourage athletes to become independent in learning
•
Use effective questions throughout the process of coaching whenever possible: What? How? When?
Where? etc.
•
Open-end questions enable more effective communication, for example, answers to yes/no questions
such as “Do you prefer the ball to be thrown this way?” are far less informative than “What do you
think about throwing the ball this way compared to the way we did before?”
12

Giving feedback and rewards:
•
Rewards can boost or decrease motivation
•
Not all athletes react the same way when given feedback;
•
Be positive but honest: scarcely use negative criticism;
•
Tell the athlete what exactly to do, rather than what not to do;
•
Praise must be immediate and honest;
•
Reward the effort and support the performance rather than praising a result. Athletes should be 		
thankful
for their capabilities, but at the same time, be proud of their effort and hard work;
•
Reward should be small things along the path to grater achievements
•
Do not reward only the sporting achievements, but also emotional and social skills development;
•
Give sandwich feedback: praise followed by corrective feedback followed by more praise (positive
sandwich feedback):
Praise a positive thing an athlete has done
Give corrective feedback on something that an athlete did not do well and demonstrate how it should
be done
Give encouragement
•
Give a demonstration in order to receive a nonverbal reaction to the given instructions;
•
Set challenging and yet, realistic expectations
•
Except a cooperative coaching style and use humour wherever possible;
•
Be calm when your athletes makes mistakes. Waiting for the athlete to correct themselves and perform
an activity correctly can present an opportunity for positive reinforcement;
•
As a general rule, reward the beginner athletes more than those who are on the middle and higher
competition levels;
•
Do not reward if the reward is not due (e.g. if the athlete achieves a goal by using the wrong/		
inappropriate technique)
•
Use intrinsic rewards: the sense of success, ability, sense of pride due to achievements, self-support,
self-satisfaction, for example, “you should be proud of yourself and your results this season”. The desire
to succeed without being extrinsically motivated is the best thing for long-term motivation;
•
Extrinsic rewards include tangible items (trophies, medals, ribbons, T-shirts), people’s reactions (praise,
smiles, approval, publicity, interest) and activities (competitions, travelling for competitions, etc.). These
are important in the short-term, but they do not provide long-term motivation.
Use of commands / keywords in order to improve communication
Commands / keywords are short and precise words used by coach or athlete in order to help the learning process.
They are verbal and are used to:
•
Enhance and improve perception;
•
Support the improvement in decision making;
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•
•
•
•

Boost the performance skills;
Preparation for the following phase;
In the process of thought control and boost in self-confidence;
These are important since their use involves the athlete (e.g. in the correction phase), it improves
concentration, helps improve memory, and ensures the focus on practice.

Paralinguistics (the way words are vocalised)
•
Pitch: 		
•
Volume:
•
Speech rate:
•
Articulation:
•
Modulation:
			
•
Resonance:

Pitch is the highness or lowness of the voice
The power of your voice, its loudness
The speed of speech
The way individual sounds are pronounced
Tonal variation, the way we regulate, vary, or adjust the tone, pitch, and volume of the
sound or speaking voice
Strong or feeble voice

Try varying the pitch, speed, rhythm and other characteristics in order to maintain interest and highlight the
important points.
3.3. Receiving the message: listening
Numerous coaches seem to enjoy listening to themselves talk. Sometimes it might seem they believe they are
paid by the word! Often, they do not listen to their athletes. However, listening is the vital part of communication.
How to listen effectively:
•
Be alert while listening. Try to show interest and avoid interrupting;
•
Try to understand the speaker’s point of view and listen carefully;
•
Focus on what is being said and before conversation, remove all distractions nearby;
•
Do not make judgements about what is being spoken about while listening;
•
Listen actively: use eye contact and body language to show you are involved in the communication
process;
•
Do not judge the speaker, focus on the message instead
•
Every now and then, paraphrase what has been said: “Let me see if I understand correctly…”
•
Listen to the main points
•
Ask for clarification: “Excuse me, could you say that again?”
•
Avoid preparing your answer while the speaker is still talking. Remember, you do not have to reply
instantly, e.g. “That’s interesting… let’s think about it for a bit before I answer”.
14

Receiving feedback:
•
If necessary, do not be afraid to admit you were wrong
•
Ask for more information from athletes, parents, etc.
•
Listen. Do not explain or justify anything until the speaker has finished talking;
•
React sincerely
•
Show that you appreciate feedback, be it positive or negative, regardless whether you agree with it or
not.
3.4. Problem solving and giving criticism
Coaching includes maintaining relationship. While training, conflicts can occur. A coach should know how to
handle conflicts in order to maintain a good relationship. Instead of accepting conflicts for what they are, it is
important to analyse disagreements and misunderstandings and understand why they have occurred.
How to react when you are in a conflict (Martens, 1987):
•
Do not let your emotions speak
•
Try to understand the other person’s point of view
•
Let the other person know you care about them
•
Be alert and proceed gradually. Ask the other person what they think the solution to the problem might
be
•
Gove options if the other person does not have an answer;
•
Have a constructive conversation
•
Do not use sarcasm or cynicism
•
Discuss the problem with the person / people directly involved;
•
Ask the other person about their expectations – more often than not, you will find the root of the
problem right there
•
Try to focus on solutions, rather than problems. What do they think should be done?
•
If you cannot find the solution right away, try to agree it will take time to think about it and that you will
talk again later.
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4. COMMUNICATION IN VARIOUS SITUATIONS
Individual communication with the athlete
•
Understand the athlete’s individual needs and expectations;
•
Try to have a conversation in a neutral, safe environment;
•
Try to remove the boundaries often posed by position of authority;
•
Soften your voice;
•
Establish eye contact, especially when delivering bad news;
•
Make sure your comments are appropriate and suitable for the age, personality, experience,
intelligence, potential and mood of each athlete;
•
Use personalised vocabulary: athlete’s name, other characteristics, etc.
•
Use the sandwich feedback whenever possible.
Communication before a competition (Orlick, 1986; USTA, 1995):
•
Adjust your comments to the type of each competition;
•
Give short positive suggestions (not more than three): you can say: “Remember to focus on…” rather
than “Don’t do that”. It is crucial to establish and maintain an athlete’s self-confidence;
16

•
•
•

Encourage your athlete to fight (e.g. give 100%) and to enjoy the competition challenge
Show your support, be positive, calm and supportive;
Tell the athlete they are expected only to do their best.

Communication during competition (USTA, 2005) - etc.:
•
Check whether it is allowed to give instructions during each particular competition;
•
Agree with athlete how many suggestions they want you to give them;
•
While on winning streak: encourage the athlete to keep up the effort;
•
Do not criticise: give suggestions in an unthreatening manner (positive sandwich!);
•
Synchronise your verbal communication with your facial expressions and body language;
•
Show athletes you are 100% dedicated to the competition;
•
Avoid any negative nonverbal communication during a competition (e.g. when the athlete is doing
something wrong).
Communication after competition (dependant on the athlete and outcome of competition):
•
Usually, an athlete is too emotional right after a competition to be able to constructively discuss it;
•
Whether a win or a loss, just after a competition, pat the athlete on the shoulder or put your arm
around them to show them everything is fine
•
Wait at least until they have had a shower (1 hour) or if necessary, until next day with the discussion
about the competition
•
Never ignore an athlete after a competition, regardless the performance or result.
Communication with team members (Balague, 1986):
•
Make sure all team members can see and hear you properly;
•
During your first meeting, give them some basic personal information so they can understand you
better (your values, etc.);
•
Create an open, relaxed atmosphere that will enable athletes to feel free and express their ideas;
•
Talk about collective goals and set the rules and procedures of team work;
•
Understand collective needs of all team members;
•
Be open to questions once you finish talking;
•
Know the size of a team / group. The bigger the team is, the more limited interaction will you have with
athletes during meetings;
•
Know the athletes’ history, e.g. if they have met before or whether they have a history of misunder
standings.
Confirmation skills (Hardy, 1990):
•
Do not be afraid to say no. Kindly explain why;
•
Praise and then express your opinion. (e.g. “Although I understand the pressure you’ve been under,
17

your behaviour is unacceptable”)
•
If possible, use the positive sandwich feedback, a combination of praise and criticism, but if necessary,
be direct;
•
Face the problems as they notice them and before they become too serious.
Communication after victory:
•
Attribute victory to excellent performance;
•
Try not to be too thrilled. Be realistic – keep your athlete’s feet on the ground – focus on the following
event;
•
Encourage athletes to continue practicing and giving 100% at matches and competitions
Communication with athlete after defeat (ACEP, 1991; Orlick, 1986; Tutko & Richards, 1971):
•
Athletes are less eager to communicate in this type of situation
•
Athletes need their coach after defeat more than they need him after victory;
•
Never ignore and athlete
•
Give them a pat on the back: “Bad luck” will do it;
•
Support is what most athletes need and want after a defeat
•
Wait until emotions subside
•
First, listen to the athlete’s thoughts and feelings about the match and then give your own;
•
Control your feelings after your athlete has suffered a defeat
•
Embrace the fact that the athlete might like to be left alone for a while
•
You are allowed to be angry, but do not criticise or be sarcastic;
•
Do not use negative criticism or blame others;
•
Talk about performance, not the outcome;
•
Do not consider the match as a single event but rather as a part of s sports career and development;
•
After an important defeat, if the athlete is extremely upset, focus on their values / interests / friends
outside sport (e.g. “It’s just a game!”)
•
Draw several positive points and conclusions from the defeat, e.g. “If you could play again, what would
you do differently?”;
•
Do not say “I told you so!”
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Facing athlete’s bad behaviour (Martens, 1981):
•
Establish a discipline codex at the beginning and make sure the athlete is familiar with it and 		
considers it as fair;
•
Ignore athlete’s behaviour when they are being foolish or full of themselves;
•
Punish and rectify the behaviour, but do it scarcely;
•
Warn the athlete before you punish them;
•
The punishment should be proportional to the extent of bad behaviour;
•
The punishment must not be personal;
•
Be consistent in your punishments;
•
Do not enforce the punishment unless you are sure the punishment is appropriate;
•
After the punishment, embrace the athlete as an important team member;
•
Never punish an athlete because they are making a mistake;
•
Never use physical activity as punishment;
•
If you are angry, wait until you calm down and then decide on the type of punishment.

19
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5. TRAINING
5.1. Introduction to the terminology of the science of training
Although the science of training is becoming more of a sports scientific discipline, it still lacks a unique professional
language, the language that is actually the basis for professional understanding. Numerous expressions are not
precise and are ambiguous. Reasons for this can be found in the fact that this scientific field includes the experience
of sports practitioners on one hand and sports scientific research results on the other. What is more, numerous
other sciences (e.g. medicine, biomechanics, psychology) have given their contribution to the science of training,
and in doing so, introduced their own terminologies. To this day, professional discussion panels – especially
between practitioners and training theorists – lack the common grounds for understanding and therefore, fail or
give partial results. In order to overcome the difficulties in understanding in this book, the terminology is given in
a type of table in the following chapters.
5.2. Basic terminology in the science of training
Training = a planned process which aims at changing the state (optimisation or stabilisation or reduction) of a
complex (shape, technics in movement, tactical, psychological) sporting abilities, i.e. it comes as a part of it.
Training management = synchronising all long-term and short-term steps in the training process regarding the
desired level of sporting ability (optimal functional ability + functional capacity).
Within the periodization (long-term time intervals) and cycles (short-term and middle-length time intervals) the
following are recognised:
-

Preparation period (VP) competition period (WP) and transitional period (UP), as well as training 		
intervals stretching from a few weeks to a few months within a coaching year.
Macrocycle (MAZ) = a) time interval that includes VP and WP or b) time interval from 4 to 6 weeks,
identical to MEZ
Mesocycle (MEZ) = generally, time interval 4 to 6 weeks long
Microcycle (MIZ) = Time interval of 5 to 10 days, usually a week used as a training unit (TE) = the 		
shortest cycle interval.

Other terms can be classified under deduction-oriented and biology-oriented, according to their respective
origins. Deduction-oriented terms found their use through sports didactics, the science of learning and teaching
in sports education. Those include:
The training objectives (goals) = setting the objectives in training. Depending on how general they are, the
training goals can be differently formulated:
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-

Predefined goals (most general goals) on the highest level of decision making include, for example,
highly successful sports, fitness, and health, but also, within the successful sports, being ranked among
the first three in the following tournament.
Specific goals (finely defined goals) on the medium level usually include directions within the 		
components of the performance, such as improvement of the endurance in marathons, or the diagonal
stride in ski running.
Goal factors (the most specific goals) on the lower levels of decision-making are directly translatable
into coaching. These most often include shape, movement techniques or their variants. (Examples:
achieving higher running speed while at anaerobic threshold or the best diagonal stride in ski running
with optimal focus on all phases of movement).

It is necessary to mention another classification that includes psycho-motorical, cognitive and affective goals
(Matwejew 1972).
Types of training = training within the components of sporting performance (shape, technique, tactics) and their
elements. Accordingly, these include the following: conditioning, technical, tactical, endurance, speed, mental,
observational, defence and offence trainings.
Content of training = (exercises), the activity which is practiced at the training in order to achieve the objectives
of the training. The most logical classification is according to the structure of movement in comparison to the
movement in discipline:
-

-

General strength exercises are not in relation to the movements specialized for the discipline according
to their scale and dynamics. For example, jumping out backwards with two legs from the squats is not
the same compared to the leg movement steps when ski running.
Special exercises (imitation exercises) consist of specific elements of movement in a discipline and
thus they nearly coincide in dynamics. For example, alternating one-leg jumps diagonally forwards in
comparison to skating technique in ski running. Competition exercises are almost identical to the target
technique, e.g. the technique of ski walking with ski-roller.
Based on the level of accordance with the competition exercises as well as taking into consideration
the structure of movement and training load, the exercises are distinctly different: general coordination
exercises, special technique exercises, i.e. general conditioning exercises, special conditioning exercises,
i.e. special complex exercises (closely related to both area of exercises).

Form of training = joining the content of training with one particular method of training load. For example,
running in intervals on a hill terrain as a form of light athletics running or diagonally step up a hill in ski running,
in connection with intensive short-interval method (duration of the training load 15-30 seconds).
22

Picture 1. Training as a biological cause and-effect chain:

Means of training = an apparatus or a measure that supports the course of training. The numerous means used
may be classified roughly into those of the organizational type (e.g. the form of exposure, tracks), those of the
informative type (e.g. the explanation of movements, audio-visual media) and according to the type of apparatus
(heavy vests, pins, fins) or the measure which supports the course of training.
Methods of training = the planned procedure, which, in line with the objective of training, defines the content
and means of training as well as the type of training load. Individual, basic methods are recognizable above all
in the area of conditioning training (steady, interval, repetition and controlled method). There are many varieties
within these methods (e.g. pyramid method in strength training, medium –interval steady method or variable
-steady method in the endurance training). In the technical training, the basic types are the following: completion
method, partial method and completion-partial-completion method.
Level of training (part of training) = time interval in the long-term (over many years) building of training. According
to the general training objective, one may differentiate the basic training (for beginners), building-performance
training (for advanced) and high-performance training (for experts). Based on the experience, it takes 3 to 4
years in order to achieve high-performance at each level. Due to the importance of transition from building
-performance to high-performance training, one may even differentiate 4 levels: basic, building- performance,
transitional and high-performance training.
Class of training = a part of training related to age and stage of development which takes into consideration
level of biological, motor development as well as mental and emotional development when setting the training’s
objectives. According to this, there are trainings for children, the youth and adults. Identifying the level of training
with the class of training (basic-for children, building-performance-for the youth, high-performance for adults) is
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not correct. Only in some sports, the latter applies.
Biologically-related terms are often used, since the very training, in the view of biology, is nothing more than a
reaction of human organism to the cause and effect chain (picture 1). The central place in this cause and effect
chain is reserved for training load and adaptation.
Training load = Total stimuli of training load which affect one’s organism. The usual classification is into external
and internal load. The external load is quantitatively explained by a load component with the instructions about
the tracks, repeating the exercises, time intervals etc. The internal load (needs) represents the biological reaction
of the organism to the external load. Above all, this can be explained by psychological and biochemical parameters (e.g. frequency of heart beat, the values of lactose in blood, values of ammonia).
Adaptation of training (adaptation) = functional and morphological change of the system of organs due to the
load stimuli. This happens gradually. (Neumann/Schuller 1989). The following stages must go through relatively
stable changes: stabilization of instantly functional level, optimization of this level through certain regulation, the
change in structure of the functional system, stabilization of this structural change. This requires a biologicallydetermined period of time from 4 to 6 weeks. In the long run, adaptation is reflected in two ways: the increase
of performance reserve (therefore, the increase in the capacity of performance) and the ability for greater desire
to exploit the performance reserve. The last has to be 90-95% capacity for the well-trained athletes, whereas for
untrained athletes, the limit is about 70% (picture 2).
Picture 2. Graph of different areas of performance
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So-called performance reserves above the physiological readiness for performance can only be achieved by sheer
willpower. Because of this, persons who are not trained have the upper threshold (threshold of mobilization)
placed relatively low (about 70%). A high-performance athlete has increased their threshold of mobilization over
many years of training. The remaining of the potential capacity of the performance may be achieved only in special circumstances (e.g. mortal fear, drugs, doping).
Components of training load (normative of load, the characteristics of load) = adequate measurements for setting (monitoring) training load. These are: the intensity of training load (stimulus), duration of the load, density,
volume and frequency of the load. They mutually affect each other, which can be noticed by changing one of the
components.
Intensity of training load (intensity of training) = the intensity of specific load stimuli, which means performance
as work in a time unit. In the area of endurance, it is explained by the speed of movement, frequency of heartbeat
per minute or it is based on the value of blood lactose. The reliable are the scales of range (table 1) when there
are subjective values of experience for some levels of intensity.

Table 1. Intensity of training load scale

Maximum
Submaximum
Average
Light
Weak

Strength
Percentage
max. strength

Percentage
max.
impulses

Brzina Procent
max. brzine
kretanja

100-90
90-80
80-70
70-50
50-30

100-90
spod 90

100-95
95-85
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Endurance Percentage
max.oxygen inhalation
and
Frequency of heartbeat
100-95 100-90
95-85
90-80
85-70
80-70
70-55
70-50
< 55
< 50

Duration of training load (duration of stimulus) = duration of a stimulus or a series of exercises. This is expressed
in units of time (seconds, minutes, hours) or repeating numbers.
Density of training load (density of stimuli) = a period between specific stimuli (load) which regulate the shift
between the load and recovery. Thus, the length of rest between the stimuli is expressed. Generally, there are
two functions of rest in training load: the decrease of fatigue during the full rest and further course of adaptation
process during the partial (useful) rest. (Picture 3).
Regarding endurance training, the useful rest is determined by measuring a pulse. It is finished when, after
maximum and sub maximum endurance, the frequency of the pulse falls below 120 per minute. During the full
rest (passive) the values are almost equaled to those of when in motionless state.
Picture 3. Graph of complete “useful” rest according to exponential curve of rest and distribution of recoverytime into 3 phases (Schmolinsky 1973).

The volume of load (the volume of training, the volume of stimuli) = Total amount of load stimuli per unit of
training as well as in longer parts of the training (micro and macro cycle). The units of measurement in the area
of endurance are either training tracks covered (kilometres) or the effective time of total load (seconds, minutes,
hours).
Frequency of training = number of units of training, usually per one microcycle (1 week).
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5.2. The principles of training
The principles of training (the basics, maxims) are the necessary working instructions for the process of training
with the descriptors of considerable importance in general. These are not articles of law in the strict sense. They
rely on practical training experiences and partly on the scientific facts. There has not been the unanimous system
of classification, therefore, different variations may be found in the reference books.
For example, Harre (1982) classifies the principles into didactic principles (awareness, planning, systematics,
comprehensiveness, and conciseness), which have an important effect on teaching and learning and on those
“primarily derived from the improvement of training load” (the increase of load, continuous improvement of
training load, cyclic forming). Martin (1991) even speaks of 25 principles of training, which are grouped into
pedagogical principles (8), principles of building and organization of training (8) and principles of content and
methodological development (9). Two factors were absolutely crucial for this overview (table 2): the relation with
the biological background and the type of more general importance. Pedagogical principles will not be discussed
here. The overview of other principles will be concise as much as it is necessary.
5.2.1. Principle of effective stimulus to training load
This principle states that a stimulus must cross one specific intensity threshold to cause the adaptation reaction
in order to be effective in training. The biological background is the rule of grading the stimuli (Arndt Schultz rule,
which is historically wrong) according to which, in terms of functional and morphological changes of adaptation
there may be the following stimuli: below the threshold (below the effective threshold), over the threshold –
weak, over the threshold-strong and the strongest stimuli.
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Table 2. The overview of the principles of training and relevant biological laws/factors
1 – importance of occurance
2 – principle of training (P)
3 – biological impact factor
4 – adaptation stimulus
5 – principle of effective stimulus to training load
6 – principle of progression in the increase of load
* gradually
* intermittently
7 – principle of variation of training load
8 – rule of grading the stimuli
9 – parabolic curve course of adaptation process
10 – rule of grading the stimuli
11 – ensuring the adaptation
12 – principle of optimal placement of load and rest
13 – principle of repetation and continuity
14 – principle of periodisation and cyclization
15 - super compensation, heterochronicity of adaptation
16 – de-adaptation
17 – phases in the course of adaptation
18 – specific managing of adaptation
19 – principle of individuality and age
20 – principle of growing specialisation
21 – principle of regulating effect of change to some elements of training
22 – individual adaptation ability
23 – specific adaptation
24 – variable effect of specific and unspecific adaptation
Stimuli below the threshold stay ineffective, those over the threshold maintain the level of the function, and the
stimuli over the threshold which are strong (optimal) cause physiological and anatomic changes, whereas too
strong stimuli harm the function. Distribution of load stimuli depends on the athlete’s level of performance. In
conditioning training of endurance, the effective threshold may be visible per one training with 50% of maximum
performance of heart-blood flow system. This corresponds with the intensity of load of about 130 heartbeat
frequency per minute (HF/min) for the untrained.
5.2.2. Principle of progression in the increase of load
When training load stays the same for some time, the organism adapts in the way that the same stimuli to load do
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not act strongly over the threshold, but they even become stimuli below threshold. In any case, they do not cause
the increase of performance. The consequence of this is the increase of training load in specific time intervals.
Regarding biological age, the years of training and the level of development of an adequate sport-motor ability,
this increase of load may happen gradually or intermittently. The increase in small amounts (gradually) is always
rich in content as long as one achieves the increase of performance. The possible side effects of “jumps” in load
(the increasing possibility of injuries, the instability of performance) can be blocked in this way. The increase of
load intermittently is necessary for the high-performance level of training, when the small increase of external
load does not cause internal load change. Only the significant increase of demands forces an organism to undergo
further adaptation processes. The pre-condition for this is, namely, one very well-developed performance ability.
In order to achieve the stability of the adaptation level, longer periods of time are necessary than with the
gradual increase.
The possibilities of the progressive increase of load are given through the change of load components, more
coordination demands, and the number of competitions.
In the long term, the change of the components of training load is valid according to the following:
The increase of the frequency of training (units of training per week), the increase of volume of training
within the units of training, reduction of the rests, the increase of training intensity.
Biologically, the meaning of this principle is explained by the fact that biological adaptation does not show linear
but parabolic course of curve (picture 4), since the organism reacts less than before at a high level of adaptation.
For the development of the level of training, that is, the level of performance, one may draw a conclusion that
there is a growing “divergence” between the load curve and the level of training curve (picture 5).
5.2.3. Principle of variation in training load
Within the effective training load, one cannot foresee the role of “sympathetic vegetation nervous system”
(sympathicus). Sympathicus puts a body in the state of high performance readiness, which is the necessary precondition for the effective training load.
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Picture 4. Parabolic curve of level of training developement

Value of the training level

Time
Picture 5. Growing divergence between the level of load and the level of training over many years
level
load
level of training

30

Table 3. The effect of vegetative neurons which reflect ergotropic effect of sympathicus and trophotropic effect
of parasympathicus.
The effect of sympathicus

The effect of parasympathicus

HEART
frequency
force of contraction
use of oxygen

accelerated
increased
increased

Slower decreased decreased

LUNGS
bronchi widened

widened

INTESTINES
peristaltic
blood flow

instigated
instigated

inhibited
inhibited

enabled

BLADDER
emptying the bladder

inhibited

narrowed

Due to the monotony of load, the exact same load in training cause the decrease of ergotropic effect (which
increases performance) (table 3) and thus leads to the stagnation in training. Through the change of the
characteristics of load (termination of monotonous load) one may achieve an effective vegetative stimulus state.
In a practical training, the variation is not only based on the intensity and volume, but also on the dynamics of
movement, the choice of exercises and formation of rests.
The principle of variation in high-performance training plays an important role, because in terms of necessary
specificity, concise training methodology, the appearance of performance barriers are already programmed to
some extent. The changes of training load within some limits of diviation are possible and effective.
5.2.4. Principle of optimal formation of load and rest
This principle takes into account the fact that it is necessary to have the recovery time after effective training
load (training unit), so that the similar load (the next training unit) may be performed in beneficial preconditions.
The load and rest can be viewed as one whole to some extent. As a biological base “The Phenomenon of super
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compensation” is described by Yakovlev (1977), which in the first line depicts the process of recovery after the
adequate load: in the course of phases of the relation load-recovery, it comes to “the excessive recovery”, and
then a drop happens in the form of attenuating oscillations all the way to the exit level (picture 6). Besides the
first peak of super compensation, the second peak may appear, although a bit smaller. For the optimal formation
of load as well as rest, the model of super compensation requires the application of the following load in super
compensation phase (picture 7). On the other hand, this does not mean that this should be applied within one
unit of training or timetable of the units training (according to Yakovlev). Regarding the importance of principle
of the phenomenon of super compensation, we should not reject the idea of the partial effect (picture 8) and the
idea according to the pattern of “complete effectiveness” (Matejew 1972, 87; picture 10), because the effects of
training are visible only after numerous repetitions of training load.
Picture 6. Super compensation (SC). Phases of change in the performance ability.
nivo učinkovitosti
3

1
podražaj
opterećenj

		

4
vrijeme

2
prva SK

druga SK

Picture 7. Improvement of the performance ability by optimal application of load.
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The amount and duration of super compensation are among other things dependent on the intensity and volume
of the previous load. With the increase of the level of performance (the level of adaptation), the effect of super
compensation becomes smaller. The logical consequence is that super compensation can be achieved only once,
regardless of the progressive increase of load. The model of super compensation, as a theory which explains the
process of adaptation after training load, was questioned in recent past due to different explanations (Martin
1991, 92; Mader 1990). If we agree with these explanations, then we should stick to the fact that the course
of Yakovlev pattern does in fact exist. (Mader 1990, 42), which is of the importance regarding the principle of
training described.
The explanation of active adaptation must actually be described by some other system model.
Picture 8. Periods of load with the aim of maintaining the real level of performance
level of performance

load stimulus

Vrijeme

Picture 9: Anticipatory periods of load which lead to decrease of performance in the long run

		

level of performance		

load stimulus
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Due to the fact that the recovery of different supplies of energy, that is, different areas of load indicates different
course of time (picture 11), apart from super compensation, one should also pay attention to this heterochronicity
(time difference) in the period of regeneration after load in the previously mentioned principle of training.
Picture 12, as an example, shows the relations regarding glycogen reserves which may play a vital role in the
endurance load. Longer time is required (5-7 days) for the periods of regeneration, e.g. when, as a result of
load, the content of electrolytes and hormones becomes problematic or when mitochondrial proteins become
burdened. It is not easy to find the precise duration of the interval of recovery and the adequate measure for an
optimal interval in the practical training.
Apart from achieved load and the ability of adaptation, both nutrition and other training measures represent the
factors of influence in the timeline.

Picture 10: periods of load in the view of “complete efectiveness”
		

Level of performance		

load stimulus
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Picture 11. Heterochronicity of regeneration. Different time constants of the functional value returns to standard
norm. (according to Findeisen 1980, 212)

				
				
				

1 – short term recovery (sconds-minutes, e.g ATP and KrP)
2 – medium-length recovery (od malo do više sati, npr. glikogen)
3 – long-term recovery (two to more days, e.g. enzymes, proteins)

Finally, apart from the theoretical knowledge, the very experience and observing the individual relations lead to
concrete results. This being said, the attention should be paid to the fact that besides typical load, the period of
regeneration also depends on the previous rests and the volume of training load.
Picture 12. Graph representing the timeline of supercompensation of the supplies/reserves of glycogen (modified
according to Yakovlev, 1977).
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5.2.5. Principle of repetition and continuity
In order to achieve optimal adaptation it is necessary for the load to be repeated multiple times. This is because
it is necessary to go through one course of acute changes of the individual functional systems in order to achieve
stable adaptation of the organism. The final adaptation is only achieved when both other functional systems (e.g.
enzymes, hormones) underwent changes due to the saturated substrates (substances rich in energy) and when
the central nervous system as the leading form of mobility is sufficiently adapted. It is known that changes in both
metabolic and enzymes’ processes happen relatively fast (2-3 weeks) and that it takes longer periods of time (at
least 4-6 weeks) for structural (morphological) changes. Managing and regulating structures of central nervous
system require longest time of adaptation (months).
5.2.6. Principle of periodization and cyclisation
An athlete cannot be in the high-performance condition throughout the whole year, since this way they would
find themselves in the borderline area of their individual endurance of load. Regarding this, the danger of anabolic situation (building up the state of metabolism) can easily turn into catabolic situation (breaking down).
Therefore, the change of load is necessary due to biological reasons. The types of phases of the adaptation course
with its phases of increase, stabilization and reduction (picture 13), require both long-term division of the training
year into building up, stabilization and reduction period of load (preparation periods, competitions and transitions) and middle-length period within the macrocycle and the change of increase, stabilization and reduction
micro cycles. In this way, overload may be prevented on one hand, but on the other the top performance may be
achieved in a particular period of time.
Picture 13. Graph representing the curve of adaptation process with the irregular phases of increase, stabilisation
and reduction level of performance
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(sedmice, mjeseci, godine)

5.2.7. Principle of individuality and age appropriacy
Since sport performance is always defined by many factors of influence, the identical results of performance
may follow from individual abilities of different importance. Due to this fact, the necessary attention must be
paid to personal talents of an athlete for the optimal development of performance. First and foremost, this
refers to highly-conditioned physical abilities (sport-motor ability, type of body constitution, being trained) and
psychological and social characteristics (temperament, motivation and intelligence) conditioned more by the
environment. Namely, these personal traits are subordinated to biological development, that is, to the biological
age. So-called sensitive phases for conditioning and coordination abilities as time intervals of the higher ability
of adaptation (being trained) are good example of this. Roughly speaking, individuality and age appropriacy can
be classified into one principle of training. Biologically, this principle relies on the individual ability to adapt
(adaptability), as a consequence of which individuals show different “processing” of stimuli during quantitatively
and qualitatively identical stimuli. In dealing of the organism and the environment appropriate gene products
show “spread” (gene expression).
5.2.8. Principle of growing specialization
Depending on the specificity of load stimuli, there may be specific and unspecific adaptations of organism. Specific
adaptation by largely refers to the direct load of the system of organs and is manifested more in isolation (locally)
such as in skeletal musculature and relating system of supply and operation. Different special endurance (specific
adaptation) of the long-distance runners, ski runners, cyclists and long-distance swimmers is primarily based on
the functional musculature which is formed by carrying out the motion, and next on the oxygen use and on the
heart frequency. Approximate overlapping forming processes in the given area represent the common base of
endurance (unspecified adaptation).
The development to some high level of performance in the specific areas of ability requires now-specific types of
adaptation based on specific adaptability and in this way load stimuli specific for this action. Concerning training,
altogether, this means:
a)
b)
c)

within the degree of training (basic, build-up, performance) one increasing part of the special training
as oppose to general training;
in relation conditioning, technical, tactical and intellectual training there is an increasing tendency
linked to the type of sport;
One advantage to the conditioning training which determines the performance in training and motor
skills training within other optimal measures of training (e.g. in hurdle race the advantage is given to
the average time endurance and training of technique of mastering the hurdles apart from the basic en
durance, jumping ability and agility.
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5.2.9.Principle regulating variable effect of individual elements of training
Here, we deal with gradual planning of training of different conditioning abilities and the relations between
conditioning and technical training. This is an important principle for the development of individual high
performance specific for the type of sports, since different elements of training may influence positively and
negatively on one another. The background is again specific and unspecific reaction of the organism to different
load stimuli and their variable effect. Unspecific adaptations do not primarily spread (like specific) only to neuronsmuscle area which is occupied with the action of movement but most importantly to the “supply” systems. Thus,
the adaptation mainly finds application in vegetative-nervous system and organs regulated by hormones and
their centres of regulation (heart-blood flow, breathing, and metabolism).
This unspecific, over general adaptation cause – after previous specific adaptation- proper working of functions
of the systems altogether at a higher level of performance. One must not overlook that building one system
at a high level during specific adaptations happen at the expanse of different areas. From the given impact of
the specific, general adaptation application, it is clear that in order to achieve and maintain high sport level of
performance it is necessary to have specific and general load alternately. In the area of endurance this regulation
of the alternation of load is of a great importance especially in the disciplines of short-term and middle-length
endurance, strength and speed endurance.
Popular phenomenon “strengthening” (in medicine: positive cross adaptation) is shown as the increase of the
organs’ force of resistance due to the gradual endurance training and is a good example of unspecific adaptation.
The given principles of training do not stand isolated from one another as they are presented in this overview.
They overlap in content, they supplement one another and partially they are against one another. One must
check several times which principles have to be applied practically in accordance with the level of training, class
of training and in which part of periodisation.
Here, it has to be emphasized that the formulated principles should not be viewed as the theoretical background
of what happens during the training but they are relevant to the practical experience to a large extent. The
experiences of application are actually practical measures of managing training carried out by a coach, which are
nothing more than the application of certain principles of training.
5.3. Types of fatigue
When performing sporting activities, fatigue may manifest itself in various forms. A marathon runner’s fatigue is
different from that of a sprinter or sport shooter. Generally speaking, we can distinguish the following types of
fatigue:
•
•

Physical (body) fatigue, as a reversible decline in the functions of the skeleton and muscles
Mental (soul) fatigue, as a temporary decrease in the ability to concentrate
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•
•
•

Sensory (senses) fatigue, as a temporary limitation of senses to react to stimuli (primarily optical,
acoustic and tactile ones)
Motoric (coordination) fatigue as a temporary reduction in sending the movement impulses through
the central nervous system
Motivational (energy) fatigue, as a decrease in stimulation of energy for achievement in sport, which is
conditioned by will and feelings.

When put under pressure, the regulatory mechanisms of the human body spread both onto the organ systems
that are primarily used for preparing energy and those that initiate and regulate movement. When the focus
during an endurance training is on body fatigue, we should monitor the capability of resistance to fatigue in other
aspects as well. For example, we should remind ourselves of the monotony of movement. It is not uncommon
at top-level sports for the cause of lower productivity to be the fatigue of nerves (soul, sensory, emotional),
rather than physical (muscle) one. The listed types of fatigue do not appear completely isolated, but rather in a
combination, because the causes of fatigue work in different directions.
As possible causes of fatigue – in relation to the set goals during endurance training – we should stick to the
following:
•
Depleted energy reserves (e.g. creatine phosphate, glycogen);
•
Accumulation of metabolism end- and mid-substances (e.g. lactate);
•
Prevention of enzyme activities due to over-acidity or change in enzyme concentration;
•
Flow of electrolytes (e.g. potassium and calcium on cell-membrane);
•
“shortage” of hormones when exposed to constant heavy training load (e.g. adrenalin and noradrenalin
as transmitter substances, dopamine in the central nervous system) changes to cell organelles (e.g. mitochondria) and cell nucleus;
•
Hindering processes in the central nervous system due to monotonous load (overload due to sub-load);
•
Regulation changes in cells at the level of individual organ systems and integrated centres.
Based on these causes of fatigue, subjective and objective fatigue symptoms are displayed, which are used for
evaluation, i.e. assessment of the level of fatigue. We should not forget that agility and motivation have strong
influence on the final result when assessing the decline in physical efficiency of an athlete.
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6. TRAINING AND WATER
6.1. Sack filled with water
The content of water in human bones is one quarter, while that in the muscles, which coordinate moves, is three
quarters. The brain, which regulates the moves of limbs, contains 76% of water, while blood, which transports
nutrients, contains 82% of water. The lungs, which provide oxygen, contain almost 90% of water. These basic
bio-chemical facts emphasise the importance of the most significant nutritional element for achieving an optimal
physical condition. The most important nutritional element in a person’s body is plain water.
The quality of tissues, their function and resilience to injuries completely depend on the quality and quantity of
water a person drinks. One has to drink it constantly.
If you do not drink enough water, you will not achieve such good results. If a muscle is dehydrated by 3% only,
its ability to contract decreases by 10% and the speed is lower by 8%. The results are unsatisfactory. The most
important thing is to drink plain water. If your body lacks water, the results will not be good. There are three
important factors that have a great impact: overheating, chemical imbalance and dehydration. The biggest
problem, however, is dehydration. If the temperature rises to 40C, the physiological system starts falling apart. A
large quantity of blood leaves the skin in order to cool, which causes a drop in blood pressure and in the amount
of oxygen in the muscles. The drinks you use should be as cold as possible, so that you can create a cool tank in
your stomach. Wear light clothes of bright colours, but as little of it as possible. Reveal as much skin as possible
to speed up the heat loss through sweating.
Drink a lot of fluid
If you get dehydrated, the temperature rises again, the blood is directed towards the skin to cool it, while the
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muscles and brain are deprived of oxygen. The energy metabolism is also altered and it starts using up stored
glycogen. Scientific facts are dry and boring, but the implications are clear. In order to avoid overheating and stay
in good shape, you have to drink enough water so that you can sweat. Athletes often reiterate that they do not
feel thirsty while competing. That is true. While exposed to strenuous exercise, the thirst sensors located in the
throat and bowels are inhibited even if you are losing fluid quickly. Hence, do not let this feeling fool you. During
each training and competition that lasts for more than 5 minutes, try to maintain the optimal amount of water
in your body.
Stock up on carbohydrates
The first step towards maintaining optimal amount of water in the body is to start taking in carbohydrates,
because they are a good source of liquids. Upon digestion, carbohydrates are turned into glycogen and stored in
the muscles and liver as fuel. However, to store one gram of glycogen, the body has to store 2.7 g of water. These
are the basic principles of biochemistry and a very important revelation for athletes.
Taking liquids before competition
The second step is liquid intake before competition (pre-hydration). Numerous studies support the findings of
the Colgan Institute, which show that water intake before competition lowers the body temperature during
competition and minimises weight loss. The first rule is: drink more water two days before a competition. Next,
between four and one hour before a competition drink a glass of water every 10-15 minutes. Drink two more
glasses of water half an hour or twenty minutes before a competition. Then empty your bladder. Do not drink
anything 20 minutes before the competition, because your stomach needs that time to empty itself. Otherwise,
you will start competing with excess water in your body, which is an unpleasant feeling, which can cause cramps
or inhibit breathing. Do not worry if you feel the need to empty your bladder during the competition. After
strenuous exercising, the kidneys almost completely stop producing urine. Do not wait for a competition to
increase your water intake. Practise it during training as well. You will need every drop.
Drinking water during competition
Some athletes do not drink water during a competition in order to save time, avoid interruptions, loss of
concentration and similar problems. Even if you do take water during a competition, it will not be enough. The
message is clear. Even if you drink water before a competition, you should consume plain, cold water whenever
you can during a competition as well, especially if it lasts a long time. If you run distances over 1,500 metres, drink
two glasses of water at each rest stop. If you are taking part in triathlon, bring three bottles of water and if you
are playing tennis, football or baseball, lift weights or practice karate, drink during each break.
Maximal absorption
Drinking water is simple, but its absorption does not have to be. Our tests are in congruence with the laboratory
results of Dr. David Costill, who confirmed that cold water under 50 F (10 C) is absorbed faster than warmer
water. A particular advantage of cold water is that is keeps the stomach cool and absorbs a large quantity of body
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heat. However, do not drink hastily. If you do, you will also swallow air, which inhibits the stomach functions and
slows down absorption. The same goes for fizzy drinks. The gas slows down absorption and should be therefore
avoided. The walls of the intestinal tract are semi-permeable, resembling a fine net. Water passes through the
walls easily, but many elements do not. Plain water, with no particles, is quickly absorbed. As soon as you dissolve
something in it, like sugar, absorption is slower. Also, dissolved matter obstructs the flow of water from the
stomach to the small intestine, where absorption takes place.
Rehydration
Let us presume you have just finished a tiring competition. How will you bring your body back to normal? First
and foremost, you are dehydrated. Next, your stomach is full of acid and almost empty. Thirdly, your muscles are
packed with metabolism products. Also, your glycogen deposits have been used up.
Finally and least importantly, you have excess electrolytes, since the percentage of the lost bodily fluid is much
higher than the percentage of the lost minerals. You have to replenish the content of water in your body by
drinking plain, cold water. Do not drink hastily. Force yourself to drink, since the feeling of thirst is still inhibited
by physical effort. Avoid juices, especially lemon juice, since it hinders rehydration due to the high concentration
of sugar in it and because it can cause stomach acid, which in turn leads to spasms and sickness. The best drink
is plain water. Until you have drunk four large glasses of water, avoid soda drinks, beer, fruit, yoghurt, sweets,
tea biscuits and other treats commonly offered by those ignorant of the intestinal torture caused by such intake.
Do not sit or lie right after a competition, no matter how strenuous it has been. Spasms and injuries after great
effort are often caused by the lack of blood, which removes waste material from tired muscles. The strength
for starting circulation does not come from the heart, but from the muscles. Keep hydrating yourself and walk.
Continue to drink additional quantities of water over the next 12 hours.
A large problem that athletes meet is chronic partial dehydration. They never drink enough liquids. They normally
return to training one day after a competition, thus again emptying the stored liquids in their body.
Carbohydrates are equally important. You have to quickly replenish the glycogen in blood. After four glasses of
water, take some easily digestible complex carbohydrates, such as pancakes or pasta made of whole-wheat flour,
oats and drinks that contain carbohydrates. When it comes to fruit, bananas and apples are the best, while other
types, especially citrus fruit are too sour. Biscuits can be a good solution, unlike ice cream, which is completely
unacceptable.
Carbohydrates – ultimate fuel
We need to distinguish between nutritious elements, which are used to build tissues, and those used as fuel.
Proteins, vitamins, minerals and essential fats are primarily used for developing tissues. They are used for
long-term development of an improved organism, like when you replace the tyres on your car or install a new
carburettor.
Carbohydrates are primarily fuel. They are used for short-term activities, like oil in a cistern. Consequently, the
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types and amounts of carbohydrates needed to provide a right composition, as well as the moment when they
are taken, are the critical moments for achieving success.
When to take carbohydrates?
The best way to provide appropriate supply of carbohydrates is to divide them into three categories: carbohydrates
taken before, during and after exercising.
There are currently 25 professional studies proving that intake of carbohydrates during exercising enables an
athlete to delay the feeling of fatigue and achieve better results. Popular commercials and articles on drinks and
sweets rich in carbohydrates emphasise the importance of these findings. One of them is that it is most important
for athletes to take carbohydrates during exercising. However, most of these studies have been criticised on
several occasions and rightly so, since many of the subjects did not have an optimal level of glycogen in the
muscles when they started exercising. Consequently, the carbohydrates taken during exercising were used only
as the reinforcement of the insufficient supplies from the start. The question is whether the athletes would have
achieved better results if they had not taken any carbohydrates during exercising, but started with a higher level
of glycogen in the muscles.
The basic principles of biochemistry teach us that the carbohydrates taken between training sessions are much
more important than those taken while exercising. The muscles cannot use the glucose in the blood created from
the recently absorbed carbohydrates nearly as efficiently as they can use the glycogen formed from carbohydrates
taken several hours earlier.
Unlike the glycogen in the muscles, which can be used directly as an energy source, the glycose in blood first has
to go through a process of chemical conversion known as phosphorylation. It sounds complicated, but as the
name says, it is a simple conversion of glycose accompanied by adding phosphates. The process is assisted by an
enzyme called hexokinase. Hexokinase is a limiting factor when it comes to utilisation of glycose in the organism.
When planning carbohydrate intake, the primary aim should be to achieve the highest level of muscle glycogen
between the end of one training session and the start of another. In order to achieve it, you need to start taking
carbohydrates right after your finish a training session. Dr. John Ivy and his colleagues from the laboratory for
studying physiology and metabolism at the University of Texas in Austin conducted a series of extraordinary
studies and proved that the synthesis of muscle fibres after exercises takes place in two phases: a quick synthesis,
which lasts between 4 and 6 hours (and is the fastest in the first two hours) and a much slower synthesis, which
lasts the following 24 hours.
The quickest synthesis takes place right after exercising, since the low level of glycogen which has remained in
the muscles stimulates the activities of the enzyme glycogen synthase, which controls the storage of glycogen.
So, you need to take carbohydrates at the moment when that enzyme is activated. The amount and type of
carbohydrates are also important. Ivy and his colleagues established that the maximal speed of synthesis in the
first four hours after exercising is achieved if athletes take 225 grams of glucose polymer in liquid form.
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Many types of drinks currently produced use a type of starch called maltodextrin. Maltodextrin has had a very
wide application in food industry over the past 50 years. However, we have discovered that many drinks currently
on offer and rich in carbohydrates, and are absorbed much more easily and do not cause digestion problems,
such as complex carbohydrates, like those found in bananas and treats containing figs.
Complex carbohydrates are just one aspect of the problem. You need sugar right after exercising in order to enjoy
the benefits of the activity of the glycogen synthase enzyme, which facilitates storage of glycogen. Hence, take a
little sugar as an additive to glucose polymer. Athletes often avoid glucose, believing that simple sugars cause a
sudden rise in the insulin level, which is correct only if you did not exercise before taking it. However, when the
muscles urgently need to replenish glycogen, glucose is sent to the muscles at such speed that it is impossible to
disturb the insulin balance. A small amount of fructose can also be helpful, since it replaces hepatic glycogen. This
combination is of vital importance to anabolism. Rule number 1 for an optimal intake of carbohydrates is: take
225 g (8 ounces) of carbohydrates in liquid form.
Rest and sleep
An athlete’s successful development always encompasses striking a balance between three components:
Progressive exercise programme, which will gradually become more complex;
Certain raw elements (nutrients) needed for maintaining and recovering the existing tissue and 		
development of new one; and
Sufficient sleep and rest for further development and body recovery.
Some of the recent, highly appreciated works on athletes’ nutrition do not even mention rest and sleep.
Hence, elaborating on this topic in this chapter may seem superfluous. However, not only is it needed, but it is of
crucial importance. The body develops and recovers only while we rest or sleep, never during exercising. Some
athletes claim they only need six hours of sleep. They might be able to get by somehow with that amount of
sleep, but they will fail to realise their maximal potentials. Athletes who do not sleep enough are more likely to
collapse due to over-strenuous exercising.
Recent research have shown that this syndrome is caused in most cases by sleep deprivation. Famous coaches
and trainers know that. The swimmers coached by Jim Councilman from the University of Indiana sleep nine hours
at night and they rest during the day. The Colgan Institute advises the same. You need to give nutrients time to
be effective. No willpower can achieve that. On the contrary, athletes who exercise too much try to increase the
intensity of training in order to “cross the line”. Instead of making progress, they soon start to regress. Intensive
training is not a method to fight the syndrome of exhaustion caused by strenuous exercising, since your body
will have collapsed by the time exhaustion becomes noticeable. Numerus studies have shown that the neuroendocrine system becomes exhausted and starts changing the hormone levels, making it impossible to achieve
optimal results.
Several athletes who had worked too hard have got Addison’s disease, characterised by permanent insufficient
production of hormones by adrenal glands, which can no longer maintain the optimal hormone levels. That is
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also the end of every successful career in sports. The basic rule is: 71/2-91/2 hours of night rest. For athletes who
train twice a day (which is necessary for achieving maximal results), a rest of 30-60 min after the first training is
invaluable. It may be hard to get used to it, but it pays off to be persistent.
When to stop training?
The basic problem that athletes face is the intensity of training. Each organism reacts differently to the stress
induced by exercising, in accordance with the individual’s biochemical status. This genetic component is
determined by previous exercising regime, diet and rest. It is advisable to develop an individual system, which
would warn you in case you overdo it with exercising, so that you could stop training and get more rest. The
system we use is very simple, buy efficient.
Measuring heart rate after waking up: the first indicator is the heart rate immediately after waking up. The rule
says that if the heart rate after waking up increases by more than eight beats per minute in comparison with the
average heart rate recorded the previous week, it is a sure sign you have overdone it with training.
Measuring weight after waking up
A rule regarding insomnia says that if you do not train in the evening and still feel anxious and cannot fall asleep
or you wake up too early, you must have overdone it with training. It is also possible to experience great mood
swings and loss of motivation during the day. Slow down! Immunity: establishing the status of the immune system
by doing a complete blood count (CBC), within a regular SMAC blood test, is both arbitrary and invaluable. Our
rule states that if the values of segmented neutrophils, lymphocytes, monocytes and eosinophils are elevated
or if the total value of these cells of the immune system is higher, and no illness or infection can be detected, it
means you have overdone it with training. Further information regarding immunity are provided in the chapter.
Alleviating the syndrome of over-exercising
This problem can be solved by simply extending the time for rest. Our rules for a one-week treatment, based on
years of experience, which all athletes can follow, are:
1. Athletes can continue with light jogging.
2. Lower the protein intake below 15% of the total number of calories.
3. Increase the carbohydrate intake to 70% of the total number of calories. Use mostly complex carbohydrates
with low glycemic index.
4. Increase the intake of antioxidants to 200% of the usual amount.
5. Extend the night rest to 9 hours.
However, the best method is to refrain from over-exercising. Pay attention to the indicators, lower the intensity
of training and spend more time resting. Even if you take all advice given to you in order to create a perfect
personalised diet, it would not be of much help unless you give yourself enough sleep and rest, so that the
nutrients can have the right effect.
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7. ETHICS AND COACHING
Since the training process has a great potential to shape the lives of athletes, a good coach should have a code of
ethics which puts the rights and needs of athletes before their own.
Picture 14. Graphical representation of ethical principles

General principles:
•
Dignity:
A coach is expected to preserve the dignity of their profession both in public and private life.
•
Integrity:
A coach should be honest to themselves, their colleagues and athletes.
•
Competence:
A coach should strive to maintain a high quality standard of their work.
•
Responsibility:
A coach is not responsible only to their athletes, but to their colleagues, as well.
•
Care for others’ well-being:
A coach should strive to contribute to the well-being of those he has professional relations with.
48

•
•

Respect for students and colleagues:
A coach should be compassionate, considerate and honest towards others and their bodies.
Responsible training:
A coach should stick to the laws and encourage the development of regulations and policies that serve
the interest of sport.

Ethical standards:
It is important for a coach to maintain high ethical standards and promote the spirit of sport with their example.
•
Do not present yourself as someone or something you are not.
•
If you are invited to perform a coach’s duty, make sure you do not offend another coach. Meet other
coaches and make sure there is no conflict of interest.
•
If an athlete approaches you, ask them whether they still receive instructions from another coach. If
that is the case, tell the athlete that you cannot start working with them until they have terminated
their existing athlete-coach relation amicably.
(Applewhaite & Durham, 1994).
Picture 15. Graphical representation of ethical problems
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8. APPENDIX
8.1. Test of communication skills
This is a test of communication skills for coaches. Use it either as self-evaluation or have someone evaluate you.
The test includes many aspects related to communication in sport. Circle the number for which you truly believe
is the answer to the question. The values are as follows: 5 (always), 4 (often), 3 (sometimes), 2 (rarely), 1 (never).
Table 4. Test of communication skills
Aspect

Question

Value
+

Verbal

-

The message contains truthful information

54321

The message/instruction is consistent

54321

The coach uses athletes’ names

54321

The coach uses simple and direct messages

54321

The coach is concentrated on one thing at a time

54321

The coach uses understandable vocabulary

54321

The coach repeats and summarises important points

54321

The coach checks if everything is understood correctly

54321

The coach asks questions efficiently

54321

The coach uses open-end questions

54321

The coach uses positive sandwich

54321

The coach uses positive feedback reaction

54321

The coach provides precise feedback reaction

54321

The coach is honest/trustworthy

54321

The coach has good voice projection

54321

The coach changes the pitch, tempo, volume and rhythm of voice

54321

The coach issues appropriate praise

54321

The coach uses personal attitude to initiate discussion

54321

The coach tells athletes what to do, not what not to do

54321

Key words are used (by athletes or the coach) to improve communication

54321
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Non-verbal

Suitable training system in different situations

54321

The non-verbal message is in congruence with the verbal one

54321

The coach listens to the athlete

54321

The coach demonstrates in order to support the verbal message

54321

They are interested in the athlete’s message (active listening)

54321

The coach uses facial expressions correctly

54321

The coach often smiles

54321

They use physical contact correctly (handshake, patting, etc.)

54321

The coach uses the space and distance from the athlete well

54321

The coach’s clothes and general appearance reflect a professional image

54321

The coach looks after their hygiene

54321

The coach uses eye-contact correctly

54321

They constantly maintain good body posture

54321

They position themselves and their group correctly

54321

The coach uses functional equipment

54321

They are concerned about the performance and effort of athletes, not only 5 4 3 2 1
about the result

Overall assessment
ASPECT
Verbal
Non-verbal
TOTAL:

POINTS

Excellent (150 and more)
Good (110-149)
Average (81-109)
Poor (41-80)
Extremely poor (40 or fewer point)
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