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1. Introduction

Tug of War has evolved over time. From its beginnings to today, the demands of technique,
tactics,strength,and fitness have increased.

RTINS S ot AR

s ,
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2. Performancen sports

To be able to deal with these enormous pressures, you must have a reason. Agoal,ia
motivation for your actions. The challenge in team sports lies in the community, working out
goals together and pursuing them consistently but flexibly.

2.1 Motivation

What performance in sport means depends on itieasthat motivate us tgperform sport?

Performance in_school sports (individually or as a group) take on challenges, meet
expectations through effort and achieve goals they have set for themselves.

Students put fairness above success.

Performances in recreational and advergusports- individually chosen requirements for
seltaffirmation and selealisation are chosen.

Sporting activities maintain or improve the diversity of possibilities for action and increase
the quality of life.

Winning the national championship, selexti for the national team, a victory is realised
against a stronger opposing team.

Winning a European or World Championship title.
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2.2 Performance condition

Any performance in sport requires the coordinated use of different resources
and competences

Agility constitution and health nutrition

3
—

Endurance “

Coordination (= Technque Tactics
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2.3 Endogenous

This factor includes genetically determinpdedispositions, developmental stage and age,
mentalemotional, intellectuakcognitive, and sensorymotor-coordinative abilities and
technical skills as well as conditional abilities.

2.3.1 Genetic predispositiorjevelopmentand age

- Predispositiongender,and hormone balance

- Constitution(physique, body proportions, body size and body mass)
- Tissue characteristics (resilience and muscle fibre spectrum)

- Developmental and adaptive potential (trainability)

- Flexibility

2.3.2 Psycheemotional and inthectualcognitive competences:

- Psychological stability, setbntrol

- Willpower, motivation,and motivational ability as well as willingness to perform, ambition
and decisiveness.

- Intelligence mental agility, ability to innovate and experimeatjaluation, reasoning and
decisionmaking skills

- Willingness to learn, learning ability and memory

- Concentratiorand attentiveness

- Perceptual orientation and anticipation skills

- Diligence determination,perseveranceand stamina

- Imagindion, abstraction capacity and creativity

- Communicatiorskills, interaction skills and the ability and willingness to cooperate

- Mental strength and resilience: conflict tolerance and ability to cope with stress,
willingness

to take risks, stss tolerance and ability to cope with stress as well as resistance to

frustration and tolerance of frustration.
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2.3.3 Sensomotorie coordinative and technical skills:

- Ability to act optimally under time, precisioopmplexity,and stress pressurskills
- Ability to balance, reacthythmist, link, differentiate, adaptadjust,and learnskills

- Technicatapability

2.3.4 Condition: athletics and agility:

The term (condition) means physical condition, physical performance and includes agility as
well asathletics.

- Athletics: strength and speed (exposure) and endurance (fatigue resistance, endurance and
critical power)

- Agility: adroitness, dexterity, agility, flexibility, nimbleness

Athleticism depends on the properties of the muscles, the enamgtabolism, and the
regulating activity of the nervous system.

Agility depends on cognitive and coordinative parameters and is characterised by quick
perception and comprehension, anticipation skills, correct timing and lightiaisigreactions

and actions.Athletics are important in all disciplinesHowever strength, speed and
endurance are weighted differently.

Endurance
Marathon \ Cycling
Tug of War
100 m Sprint
/ Power lifting
Quickness Power
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2.4 Exogenous

The exogenous performance prerequisites have an external effect on the individual and his
or her performance. They can be influenced to some extent and can have a positive and/or
negative effect. If you want to achieve optimal performance, yaust create exogenous
conditions (inecessarywith the support of a staff member).

- The social environment: family, friengsrtners,and team members,

- Competitors trainers, physiotherapists, sports instructors, coaches and
- Officials associatiorauthorities

- Opponents

- Media and press

- Season, climate and weather, temperature, altitude exposure

- Competition organisation, competition facilities

- Ground conditionsmaterial,and equipment

TRAININGSBOOKLE WAJ 15



3. Training

The term training is used in different way

Training: is a targeted, planned, complex process of action with the aim of maintaining or
increasing stress tolerance and performance and adaptive potential.

Goals: Recreational and health athletes train to maintain a healthy level of bone and muscle
mass, fitness, exercise tolerance and quality of life.

Competitive athletes seek to exploit their development potential through trainiag
perform at their best in competitive situations.

Planning, control and evaluation: Competitive athletes plan traimne long, medium and
short term. They keep a training diary, consistently evaluate the development of
performance,and draw conclusions for further planning and continuation of training from
their experiences

3.1 Biological aspects

Normally, there is a balance in our organism between anabolic and catabolic procHsises.
balance is called homeostasis.

The homeostasis is disturbed by training stimuli in the sense of excessive stress on cell,
tissue, and organ function. The catabolmrocesses predominate, there is a temporary
increase in substance breakdown and the energy reserves, especially the creatine phosphate
and glycogen stores, are emptied.

The homeostasis disturbance provokes the cells to intensify the anabolic procestes. In
regeneration phase, the loss of substance is compensated and, under the most favourable
conditions, overcompensated. Affected structures become more resilient, the muscle fibres
accumulate greater energgservesand the organism becomes more efficieand resistant

to fatigue.

Training effects regress within a short time if new stimuli are not provided within a useful
period.
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Optimal time for

the next training stimulus

Starting Level /\'

Time

Supercompensation

Regeneration

Load

Improving athletic performance through optimally set training stimuli

Level of athletic performance

Load stimulus

Time
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3.2 Regeneration phase / processes

Load Training content Complete recovery
Aerobic endurancé&raining endurance run after about 24- 28 h
Mixed aerobieanaerobic  fast endurance run after about 24- 36 h

endurance training

anaerobiealactaedic and  tempo runs after about48-72h

anaerobicelactacidic
endurance training

Maximum strengthraining 1 h hypertrophy training after about72h

Maximum strength training 1 h IK training with barbell after about72h

When thepriority is not to recover quicklye(g.,for a competition) but to adapt and improve
performance potential, competitive athletes sometimes refrain from taking recoevery
promoting measures immediately after training, so that the anabolic effect of messenger
substances released during training Ekinger and is strengthened.
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Time frame Regeneration process

Instant regeneration within Creatine phosphate depots areplenished.

seconds or minutes : : .
(The haHiife for the replenishment of the creatine

phosphate stores is 360 S)

Shortterm regeneration The accumulated O2 deficit is reduced, the heart rate,
within 6 hours blood pressure and respiratory rate are reduced to a
resting value.

(the halfvalue time for lactate reduction is between 10 ai
25 minutes, depending on the blood lactaevél).

the fluid and electrolyte balancare normalised.

The muscle fibres begin to replenish their glycogen store

Mediumterm regeneration The glycogen and lipid stores in the muscle fibres and ir
within 6 to 36 hours liver are replenished.

longterm regeneration the more complex protein synthesis is completed
(days weeks)

verylongterm adjustments The connective and supporting tissue adapt
(months)

3.3 Trainingprinciples

Ethical and educationalthe requirements of sport must be in harmony with the social
environment, especially with the demands of famsghool,and education. The dignity of
the human being, his development, his health, imdividuality,and his joy of life always
have priorily over success in sport.

Children differ from young people and both differ from adults in some respects.

This must beconsideredin coaching, in setting goals and in planning training, in choosing
training methods and in dosing the load.

When we organiseampetitions for children and define rules of play or test regulations, we
have to take into account that children have different needs and conditions than adults.

Coaches in sport with children and young people influence the personal development of
young people and are obliged talways behave in an exemplary mannédren dealing with
them.
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General methodical training principleghe training must be adapted to the individual needs
as well as to the psychological, men&motional,and physical prerequigs of the trainees.

The signals of the body must be heard: if you are ill or have just had an infection, you must
refrain from activities that put a strain on the hearfhe limits of endurance must be
respected without compromise.

Weak stimuli do nothig, and too strong stimuli do harm.

Example: training stimuli that improve endurance performance are not suitable for strength
training.

The most important prerequisites for optimal recovery include sufficient sleep, a healthy
lifestyle, adequate hydratiorgnd a balanced diet.

To increase the load, the following sequence is recommended: first increase the training
frequency and then the load density.

Similar training stimuli lose their effect over time. therefore, it is necessary to vary the
trainingparameters systematically and to bring variety into the daily training routine.

Psychophysical stress tolerance must be developed in parallel with the conditional
characteristics and the competitiespecific prerequisites.

The annual training plan therafe normally has a clear structure with one or two highlights
and a preparation, preompetition, competition, and transition period.

Assessments (tests and competitions) are used to evaluate the effects of training and the
development of performance potdial.

Load sequence: Coordinatively demanding training contents such as speed and technique
training require a recovered state and are at the beginning of a sports lesson (after the
warm-up). Strength training is usually done before any endurance training

Athletes who have reached a high level of performance experience that strength training is
not highly effectivef followed by endurance training.

Therefore (in competitive sports) strength training must be geared to the requirements of
the discipline ad be in harmony with technical and speed training.
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3.4Types, content, means and methodgraiing.

3.4.1 Types of training:

In fitness training: strength and endurance trainilgghspeed strength
In technique training: slalonneader,and hurdle training
Tactics training: attacklefence,and counterattack training

Psyche and cognitive: willpower, motivation, attitude, concentration, assertiveness, etc

3.4.2 Training content (training exercises):

Since practice is the basic activity mettraining process for the development of athletic
performance, the forms of practice are at the centre of the content of athletic training. The
extent to which and the speed with which athletic performance can be improved depends
on their correct selectin.

We differentiate between:
- General development exercises:
Create a broad basis for latepecialisation.
- Specialised exercises:
Contain elements of competition discipline and malenands.
on the organism. Disciplirgpecific demands on therganism.
- Competition exercises:

Are largely or completely identical to the discipline

3.4.3 Training equipment

are facilities, equipment or measures that make training possible.
- Organisational: circuit training, station training.

- Material: Mountain bke, dumbbells, barbells, weight machines,
weight belts, hurdles, jumping mats, jumpibgxes.

- Informative: series pictures, audiosual media, video feedback

heart rate monitors.
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3.4.4 Training methods

are procedures with which the training contentimsplemented.
Examples:
- Endurance training:
Endurance methods, interval methods,
repetition methods, control, and competition methods.
- Strength training:
Pyramid training, in technique training: holistic methods.
Partial methods, mental andoservational training
- Tactics training:

exercises with reduction of the number of players in sports games 3:3, 4:4 etc.

3.5 Loading components

Training frequencynumber of training sessions per week

Stimulus densityRatio between load and recoveryrté within a training session.

Loading extentsum of the exertion stimuli in a training session; distance covered; number

of repetitions or series, accumulated ram distances overcome.

Stimulus duration:duration of a single training stimulus or series.

Stimulus intensity:strength of a training stimulus, power (force x speed), degree of effort

and quality of execution.

A high stimulus intensity contributes to the development of maximum strength.

A high stimulus duration is increasingly used to promote strength endurance.
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3.6 Load principles

Various factors have an impact on the training process, such as biolggidajjogicaland
psychological.

Knowledge of these different principles of loacgssential for effective training.

For the training to trigger the desired effect, a certain stimulus threshold must be exceeded.
This threshold increases with the level that has already been reached.

Ar —
obtain

Stimy|janiediad: wenaRnse load

consolidate

/

stabilise

subliminat too low stress

t Stimulus threshold

Trainingeffective stress

—

Untrained Trained Highly trained
Increasing load:

By gradually increasing the load and then timensity, a stronger disturbance of the
homeostasis is induced, thereby increasing supercompensation.

Is mainly used in the youth sector to prevent athletes in growth from being overloaded. Is
used in elite sport.

The jumping method is based on a goodfpanance foundation. it is used when there is a
stagnation in performance development. The abrupt increase in intensity and volume leads
to a further homeostasis in trained athletes and thus to an adaptation.
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Alternating load:

Especially in complesports, such as Tug of War, an important rdlais load affects the
organism during endurance training the energy stores of the mubtkgrength training, it is
the protein metabolism that is stressed. The correct alternation of load allows a widge ran
and intensity during training.

Periodic loading:

The load cannot remain within the limit of the individual load throughout the year, training
planning, periodisation.

The preparation period: Aim = development of athletic form

The competition periodAim = further development of athletic form through competition
participation peak form.

The transition period: Aim = Active recovery and regeneration of the athleteprevent a
too strong drop of the performance, a level maintenance is to be aimediangl this time
by means of compensatory sports.

Within a training session, the correct load sequence must be selected. At the beginning
there are exercises whose effectiveness requires a high condition.

Coordination Quickness Speed

and and and Endurance
Quick strength Maximum strength Strength

exercises endurance
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3.7 Trainin@2danning

With the training and competition planning, the goals, the structure, the contents, the
methods and the organisation of the training for a defirpatiod are determined.

S specific this is exactly the success parameter | want to achieve

M measurable this is exactly how I will know that | have achieved the goal
A attractive that's why it's worth it for me to invest time and train for it.
R realistic the goal corresponds to my possibilities and prerequisites.
T terminate at this point | want to have achieved the goal.
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3.7.1 Longterm training planning in competitive sport

In longterm, multi-year planning, we distinguish between basic, fundamental, advance,
follow-up, and higkhperformancetraining.

Basic training:

In childhood, the joy of movement, play and sport is awakened when the innate urge to
learn and move can bacted out. The prerequisites for sport to become a lifelong habit and
for success in competitive sport not to be excluded a priori must be laid in childhood: age
appropriate, funoriented, varied and yet goariented movement, play and sport.
Coordination skills are developed, elementary forms of movement (running, jumping,
throwing, etc.) are applied and refined, and the technical building blocks are acquired with
which complex movement tasks can be solved.

Fundamental training

is the first stage of sp-specific development. A solid foundation is laid.

- Enjoyment of sport, training and competing

- Attitudes and habits as well as psychologealotional
skills such as determination, willpower, concentration ability
and perseverance, which are imgpant for progressing isport.

- Psychophysical loads and conditional abilities
(speed, strength and endurance)

- Movement patterns, core movements and technique building blocks
on as high a quality level as possible

- Technical and tactical skills

- Physical, cognitive and mental prerequisites for a taxg@étnted

The following applies to fundamental training:

- Targeted versatility instead of orsded special exercises.

- the highest priority is longerm, sustainable development, not the acti&ment of
the achievement of spectacular success in a particular discipline

- the sportspecific movement repertoire is built up

without neglecting the comprehensive movement experience
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- The physical prerequisites for performance are appropriately
and harmoniouslyleveloped.

- Generally developing training contents are in the foreground and are
are accompanied by spespecific support measures.

Young people must also have the opportunity to develop their personality through practical
knowledgeand experiences in sportarget-oriented buildup training

Advanced training:

is the second stage of spespecific development of young athletes. The load (volume and
intensity) is continuously increased. The specialization is continued and completed. The
training is now focused on success and competition. The objectives and theechbf
training contents, trainingneans,and training methods are increasingly oriented towards
competitive sports.

Follow-up training:

Enables the transition from development to higlerformance sports training. The training
load (environment and intenty) is increased again. The athletes gain experience in national
and international competitions and orient themselves to these standards.

High Performance Training:

This is where the athletes feel their way towards peak performance. They fully exmoit th

potential for adaptation and development in order to participate successfully in national and
international competitions. Means and methods are used that require very high stress
tolerances.

Each phase of loragrm youth development has its own charagsgics in terms of goal
setting, the implementation of training principles, the choice of content and the use of
means and methods.

3.7.2 Mediumterm training planning in competitive sport

Set goals:
We set realistic annual and seasonal goals and are guigduebSM-A-R-T criteria.
Targets can often only be defined precisely once the requirements profile has been drawn

up and the performance profile has been ascertained.
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Identify target value:

We analyse the sport and ask ourselves the following questions:

- What physical requirements must be fulfilled in order to achieve the
mental and physical stresses in training and competition?

- Which emotionaleffective, psychemental and intellectuatognitive
abilities are crucial for training and competitidn

- Which coordinative and tactical abilities and which
technical skills are necessary?

- Which conditional qualities are mandatory for the

desired success?

Determine actual value:

We create a performance profile and ask ourselves the followingtipres:

- what about the resilience and the physiganstitutional prerequisites?

- What about motivation, mental strength, psycleonotional, mental and cognitive
prerequisites?

- How does the athlete behave in training and before, during and atiepetition?

- What are the physical and coordination prerequisites, what technical and tactical skills does
the athletehas.

- How has the athlete trained up to now? What has proved successful? What training aids
and methods have been used? How haspkeeformance potential developed?

- What are the current and future conditions and what influence do they have?

An important basis for the diagnosis is a systematic documentation of previous training, test
and competition data (training manual).

Takestock:

We compare the performance profile with the requirement profile and elicit the
development potential:
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- Which requirements have already been met? Which skills are alneagerlydeveloped?
Which skills are available?

- Which strengths can be ffther developed?

- Where are the deficits and how big are the differences to the requirements profile, to
disciplinespecific norms, to potential opponents or the best?

- Which deficits can or must be reduce@hich weaknesses can or must tempensated?

Create a concept:

We draw the consequences from the acttalgetvalue comparison, define the
cornerstones of the projecbased onour experienceWe create a concept for training
planning.

- Which findings and principles should be implenef

- Which priorities and focal pointghould be set?

- How should the loads be dosed, varied and distributed?

- What should be the relationship between volume and intensity?

- How should monotony be avoided and how should variety be brought into thg dai
training routine?

- How should the regeneration processes be optimised?

The concept forms the basis for planning the training. The training types, contents, methods
and means are usually not determined in the training plan, but in the planning of the
individual training units.

Design a yearly plan:

We implement the concept in a mediutarm training plan and divide the year into
preparation, precompetition, competition and transition periods.

- Where are the highlights of the year or season?

Are there one or two competitions that are more important than others?
- How is training periodised?
- When are assessments, tests and competitions?

- Which concrete goals (also partial and intermediate goals) should be achieved and when
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(SM-A-RT criteria)?

Example:what it could look like

Phases

Type of training

Analysig adjustments

Transition phase
approx. X2 months

September October

Maintenance training
Balancing sports,
sports application

training flexibility

with review andoutlook
target definition season
Training design

squad/coaches

Preparation phase |
approx. 23 months

October- December

Basic endurance

Strength training with high
recovery numbers approx. 230

Compensatory training
Longer periods-1L.5 hours

Playfulelements, coordination,
mobility, etc

Training control

pre- and posttraining

Preparation phase Il
approx.24 months

January April

strength building

Strength training with low
repetitions approx. 8.2

Preparation of specific muscles:
shoulders, leggprso and hands.

Rope work: technical area

Circuit and station training for
endurance

phase analysis

team building

Competition phase
approx. 5 months

May - September

Rope training
rope-specific

competition pre and post
processing

Regeneration training

input setting

position statement
corrections if necessary

competition analysis
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Modify goals and plans:

Occasionally, interruptions in training due to injury or illness, or unexpected successes or
failures, force us to redefine our goals, modify draining plan and question our training
tools.

The training journal and the evaluation of the training and performance development form
the basis for such measures.

3.7.3 Shortterm training planning in competitive spor

In the shortterm training plans, theobjectives, contents and methods as well as the
organisation of the training are defined for a miargcle (from two to about 14 days). Based
on this planning, the individual training units are structured.

3.7.4 Training journalBasics of Reflection

The evaluation shows the performance development and forms the basis for a possible
adjustment of the planning or the goals. Contents, means and methods. All relevant
information is recorded in the training book:

- Date and time, place and framework conditions

- Content and methods

- Training load (quality, intensity and scope) of the training.

- The subjective assessment of the person being trained (RPE value)

- Development of performance potential based on test and competition results

- State of health, regeerative measures, ihecessaryquality of sleep, body weight and
nutrition.

- Sensations and emotions that accompanied or influenced training have shaped

A suitable tool for training evaluation is training monitoring according to Foster:
The RPE scaf@-10) is used to quantify the training load:

0= as at rest; 1= very low; 2= low; 3 and 4= somewhat hard; 5= hard; 6 and 7= very hard; 8
and 9= extremely hard; 10= the hardest training, the hardest competition ever.

TRAININGSBOOKLE WAJ 31



The coach defines the planned load tbe individual training sessions within the framework
of a micro or macro cycle.

The athlete indicates 30 minutes after each training session how he/she felt the load.

In addition, the monotony value is used to record how varied or monotonous the
corresporting cycle was.

Foster's tool allows the comparison of the load planned by the trainer and the load
perceived by the trainee.

3.7.5 Evaluation criteria: Basics for training evaluation

The basis of the training manual can be used to scrutinise the objecthedraining plan
and the implementation of the training, to compare effort and return and to draw
conclusions for further planning and for the design of the training.

Mediumterm planning therefore also includes defining criteria for evaluating the tgini
and assessing performance development.

- What data should be collected, when, by what means and for what purpose?
- How can fecognisethat the goals have been achieved?

- How will the data be evaluated? What criteria will be used to assess perfornante
success?

In addition to the information from the training book and test and competition results,
health and sports medicine aspects must also be included in the evaluation.

3.8 Training in childhood and youth

When planning sports lessons and/or trainimgchildhood and the youth, the principle of
individuality and age appropriateness is paramount.

The development of each person is individual and the biological age in childhood and the
youth often differs from the calendar age (date of birth). Tielogical age is the age
corresponding to the biological stage of development.
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The stage of development shows how far the physical characteristics and intellectual
cognitive, psych@motional, mental, affective and social competences are developed.

To cetermine the biological age, there are statistical average values (norms) for various
developmental characteristics:

- The body dimension: growth in length and width as well as body weight and body mass
index (BMI).

- The passive musculoskeletal systemdshen ossification centring on the carpus.
- the physical maturation based on (Tanner stages)
- in relation to motor skills on the basis of coordination tests

- strength and aerobic and anaerobic capacity based on performance diagnostic procedures
(field and laboratory tests).

The biological age can differ from the calendar age by several years. For example, among
fifteen-yearolds there are those who are thirteen in biological terms and others who are
eighteen.

When young people are divided into age goswat a competition, it is not surprising that the
accelerated are superior to the retarded and normally developed in certain disciplines.
Accelerated athletes are often successful in strength, endurance and game sports (among
their peers), while retardeathletes tend to be well prepared for compositional sports such

as figure skating, gymnastics and artistic gymnastics.

We distinguish between the following types of development:

- Synchronoushnormally-developed individuals correspond to the normative
the norms in both the biological and the psychologiealotional dimensions.

- Synchronously retarded people are (still) behind the normally developed in all areas.
behind the normally developed

- Synchronously accelerated people are more developed than the norms in all areas.
the standards.

- Asynchronoushgdeveloped people show a greater discrepancy between physical and

discrepancyetween physical and psyckemotional development.

TRAININGSBOOKLE WAJ 33



between physical and psyckemotional development.
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psychic

Dimension

physical

Dimension

synchronous

"Normal”

Rdarded children and adolescents still have the significant developmental leaps ahead of
them and often have greater developmental potential than accelerated children and
adolescents.

Childhood is an important phase for the developmeaftthe central nervous system and
coordination skills.

Pubescence and adolescence are important phases for the development of physical
performance. It is important to make optimal use of both phases.

Children and young people who are supported in aetgrof ways have a better chance of
success in the long term than those who are too early andsidedly supported in a single
discipline.

Children and adolescents in competitive sport must receive sports medical care.
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4-year plan to develop the basic®f training at juniorage.

The development of the coordinatiechnical and physical athletic basics is shown by
means of an example (squats with the barbell).

Year 1 Year 2

preparing exercises Training exercises

Development of the physical conditions  Further development of the physical and

. coordinative-technical prerequisites
Trunk stability prereq

. - Integration of the squat exerciseto the
Leg axis stability S
training process

Strength legs without or with low load o
g g Control of movement quality with low to

(e.g., pistol squats) medium loads
mobility in the ankles

Mobility in the hip joints

Development of the coordinativedechnical Training volume

rerequisite "
P a 3-5 sets 016-10 repetitions
Different forms of squats with a wooden . "
Implementation modalities

bar: Pull squat, front squat, back squat

Different speeds of movement

Lunges

Low to medium loads
Test exercises Test Exercises: 5RM
Pistol squats and technique analysis
Pull squats

Shoulder through with stay

Deep squat along a bar
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Year3

Performance=xercises

Year4d

Performance exercises

Improve muscle performance
Phase 1: Hypertrophy

Phase 2: Intramuscular coordination

Phase 1: Scope and intensity

3-5 sets 06-8 repetitions

Eccentric slowconcentrated quick
60-70% 1RM

Phase 2: Scope and intensity

3-5 sets of & repetitions

Eccettric slowconcentrated explosive

80-90% 1RM

Optimising muscle performance
Phase 1: Hypertrophy

Phase 2: Intramuscular coordination

Phase 1: Scope and intensity

3-5 sets of €3 repetitions

Eccentric slowconcentrated quick
70-80% 1RM

Phase 2: Scope and intensity

3-5 sets of & repetitions

Eccentric slowconcentrated explosive

90-95% 1RM

Test Exercise: 5 REhd Technique Analysi Test Exercise3 RM

4 Physical performance factors

4.1 Enduranceraining

Definition

Endurance is generally understood as the athlete's psyattysical resistance to fatigue.

Psychological endurance is the athlete's ability to withstand a stimulus that prompts him to
stop exertion for as long as possible.

Physical endurance is the fatiguesistance of the organism or individual subsystems.
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POWER & S MOBILITY

Speed
A strength
Strength
endurance
Explosive
strength
aerobic Starting
Strength rength v
endurance
\Y4
fast
strength
endurance
ENDURANCE Speed endurance SPEEIL

< >

Endurance plays an important role in almost sflorts. Ina way, it is the basis for
conditioning and rope pulling training. Poorly developed basic endurance prevents effective
training because premature fatigue makes an intensive programme impossible.

Individual pulls can range from about 45 seconds to 10 mesuThe tournament can run
more than 2 hours, endurance takes a dominant position.

Under no circumstances should the other physical performance factors (strength and speed)
with their interrelationships be neglected.
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Outdoor
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4.2 Types of endurance

Endurance structures

Types of endurance Time allocation

Training area

Basics | + lI

Competition endurance (sport
specific)

Stressed musculature

General endurance: > 1/7 to 1/6 of
the total muscle mass.

(during static or dynamic exercise)

Localendurance: < 1/7 to 1/6 of total
muscle mass

(during static or dynamic exercise)

Physiological aspects
(energy)

Aerobic capacity: performance at the Basics |
anaerobicthreshold

Aerobic capacity: fatigue resistance .
aerobic threshold performance

(with sufficiert oxygen uptake)

Anaerobic capacity: Performance the
can be achieved above the anaerobi Basics Il
threshold.

Anaerobic capacity: tolerance of
acidosis,

(insufficient oxygen uptake)

Conditional
interrelationships

Duration of the stress

Strength, quickness, speaad sprint

endurance

Shortterm 30 s-2 minutes
Medium duration > 2-10 minutes
Longterm endurance | > 10 30 minutes
Longterm endurance Il 30- 90 minutes
Longterm endurance llI 90- 360 minutes
Longterm endurance IV > 360 minutes
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Static and dynamic Force application (Maximum

endurance Isometric Strength MIS)
Aerobic path <15 %
Aerobic/anaerobic path 15-50 %
Anaerobic path > 50 %

The illustration shows that there is no such thingeaglurance.

Instead, from a metabolic point of view, there is a multitude of gradually graduated-sport
specific mixed forms of an aerokamaerobic nature.

These fill the space of the polar opposing aerobic and anaerobic energy supply.

4.2.1 Importance of basiendurance

Although endurance is a fundamental prerequisite for the athlete's performance, it must not
be seen in relation to the requirements of the respective sport. The importance of an
individual factor must therefore always be seen in relation toele.

A well or sufficiently developed basic enduranrdeis a basic prerequisite for all sports to
increase athletic performancehas a positive effect:

Increasing physical performancéhas a favourable effect on both the competition
performance itsé and the resilience in training. Premature fatigue is shortened.

Optimising the recovery capacitpf the endurancerained athlete can eliminate fatigue
substances more quickly and compensate for energy bottlenecks more effectively.
addition, the athete recovers more quickly after training and competition.

Minimise injuries: Athletes who are better trained are less likely to get injured than those
who tire early.

Increasing mental resilienceAthletes have an increased resistance to stress andtgrea
mental stability. they are better able to cope with failure. (Motivation)
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Consistently high reaction and actiospeed due to better recovery ability. The central
nervous system is less affected in its performance.

Avoidance of fatigueinduced tacticalmisbehaviour due to the lower level of oveacidity,
the athlete remains tactically disciplined.

More stable health:the endurancetrained athlete (hardened) improves his immunological
defences so that he is less often ill with banal infectious diseases such as colds, coughs,
influenza, etc. Health is the athlete's highest asset, because only a healthy athlete can work
hard.

4.2.2 Methods and contents of endurance training

Continuous method

The endurance method focuses on continuous exercise of low to medium intensity
relatively long duration of aerobic endurance capacity.

Training effect Basic endurance
Strengthendurance
Distinction Extensive aerobicrange
Intensive: Anaerobic threshold
Physiological effect Economisation of the metabolism

Cardiovascular regulation
Capillarisation

Oxygen uptake capacity

Pedagogicapsychological ~ Willpower
effect
Perseverance
Hardness against oneself
Interval methods

The interval method sets distinct training stimidgardingheart enlargement as well as
the improvement of carbohydrate metabolism.

(anaerobic and aerobic capacity). The intensity, the distance and the length of the c
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are pronounced

Training effect Extensive Basic endurance
Intensive Special staying power

Speed endurance

Physiological effect Extensive: Improved capillarisation
Increased oxygen uptake capacity

Economisation of muscle

metabolism

Intensive: Cardiovascular regulation
Economisation of metabolic

processes

Pedagogicapsychological ~ Willpower

effect Ability toincrease.

Switching ability

Repetition methods

The repetition method is therefore a very efficient method for improving the specie

auditory system, which contributes to improving the regulatory mechanisms and

capacities of the cardiovasculand respiratory systems as well as metabolism in ar
extraordinarily complex, but very differentiated controllable way.

The principle of complete rest to avoid premature fatigue buwidis in theforeground.

Training effect Short Maximum strength
Quick strength
Maximum speed
Acceleration ability
Speed endurance
long Increase aerobic capacity

Improvement of the special stamin:

Physiological effect Muscle growth (during short runs with max. intensity)
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Economisation of the metabolic processes

Increase in energgeserves.

Pedagogicapsychological ~ Willpower
effect Increase to the highest individupérformance.

Competitionspecific load tolerance

Competition method

With the help of the competition method, only the special endurance skilliseof
competition discipline are trained. In addition to this high degree of specialisation, t
method also offers the possibility of acquiring competition experience and competiti

toughness, improving tactical behaviour and the tactical study of opptznét is the most
complex training method, as it trains all the skills specific to the respective sport (Tt
War) at the same time.

4.2.3 Special forms of training

Altitude training

High altitude training is theraining method that results in the most pronounced relative
increase in red blood cells; otherwise, due to the parallel increase in blood plasma, there is
an absolute increase in this oxyggansporting blood fraction.

The great art of altitude trainings to set loads in such a way that they contribute to the
development of the cells and do not destroy them.

Variablepacerunning
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Due to the periodic alternating accelerations, there is a temporary increase in the use of
anaerobic capacity. The organisraspecially the muscle cells therefore constantly forced

to switch between aerobic, aerobanaerobic, and anaerobic energy production and
constantly adjust to the different metabolic requirements. The repeated crossing of the
anaerobic thresholdleads to special changes in the enzyme systems responsible for aerobic
and anaerobic energy production and has a particularly favourable effect on the ability to
endure and compensate for temporary bottlenecks in oxygen supply.

This method i€specially impdant within the Tug of War training. The constant alternating
movement, which can change the loads

Rope specific Example:

cardiovascular training

In the Tug of War, good basic endurance is important because it not only increases
performance, but alschelps prevent injuries, strengthens the immune system and the
psychological and physical forms of stress.

The different types of load should be considered in the training.
The best basis for the time load should be at least 50 minutes.

Biking, ski touringpgging, etc. By increasing the intensity in the meantime (sprints, cadence
increase), it is also possible to improve the aerobic threshold.

strength endurance at the gantry

The aim is to improve the aerobic capacity of the body.

the weight can be freelylefined on the trestle. The variable floor conditions (hard, soft,
sand, stairs) also contribute to the competition conditions.

Time limit 6-8 minutes weight from 6676% of maximum power potential
Repetition limif 16 times weight 5666% of maximum poer potential

In addition to the cardiovascular system, variable posture work can be used to train the legs,
back, shoulders or arms and hand strength.
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(sports hall) general interval training

Different variants can be carried out in the sports h&lhether it's ball tables, partner
exercises, playful forms, barbells or dumbbells. Circus training is often used. It is important
to consider the stage of preparation the athlete is in. Basic training, | or Il, strength training
(extensive) or competitiopreparation (intensive).

The individual forms of training are adapted to the time parameters.

e.g., warmup with movement exercises, playful ball games such as hockey, football,
basketball.

Set up a circuit with about 10 stations.

Execution of exercise =rhin, break = 1 min. exercise = 2 min, break = 2 min, exercise = 3
min, break = 3 min.

after the first round approx. 10 min. break and then another round.
As a rule, the harder the training, the shorter the total time of the session.

Run out and stretchingfter training.

on a rope:

The same methods are used for this as in the sports hall. For variety, the surface can be
varied.

Sand track, stairs, hard natural ground, wet deep natural ground form the basic conditions.
The load is between 638% of the maxnum performance. £ teams are needed,
depending on the execution of the training sessions.

In preparation for the competition, when the 5 m distance is covered before the time limit,
the runner returns to the starting position and continues in the samag.

A lot of attention is demanded from the trainers and coaches. That can optimally address
and improve the physical performance increase of the athletes.
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4.2.4 Endurance training in childhood and adolescence

Since the cardiovascular system of childrerd adolescents does not react differently to
training stimuli than that of adults, no damage is to be expected when performing
endurance training, but rather positive adaptive changes.

Children show a considerable improvement in their endurance performaviten they are
trained regularly, whether through runs over longer distanepsriods of time- or through
running games such as football.

The joy of endurance training stands and falls with the way it is carried out.
Methodological principles

Endurancetraining in childhood and adolescence primarily serves to develop good basic
endurance and thus to improve aerobic capacity.

The test distances should not be the 600 to 1200 metre runs that have usually been required
up to now, as they contain too manyaerobic components. Instead;,5.0- or 15 minute
runs should be chosen, initially at any desired running speed.

TRAININGSBOOKLE WAJ 47



Endurance training should be carried out in some
form, especially making use of the Small and Big
Games, to a sufficient extent in every ${0
lesson.

For aerobic endurance training, there is at most a
start too late, but not too early!

. Aerobic endurance capacity is best trained by girls
in the 12th/13th year of life and by boys in the
13th/14th year of life.

Endurance training should bextensive and not

intensive.

Endurance training should be varied, entertaining and appropriate for children. It should be
fun and meet the children's imagination.

The selection of training methods and contents should correspond to the psychological
precondtions of the children and adolescents.

5 Powertraining

Poweris the most important prerequisite for withstanding the earth's gravitational field. It is
the basis of all physical performance and an important element of quality ofRifeer
training improves the load tolerance of the active and passive structures of the movement
and support system and prevents injuries. It develops the stability of the trunk and joints and
optimises the prerequisites for performance in everyday life and tspdoreover, power
training can strengthen sedfsteem and sel€onfidence by also influencing physical
appearance.

TRAININGSBOOKLE WAJ 48



Powerendurance

5.1 Types opower

Before going into a special subdivision of the typep@fer, it must be stated in principle
that power or its various manifestations can always be considered under the aspect of
general and speciglower.

Generalpower is understood to be the spoihdependent power of all muscle groups.
Specificpower refers to the typical manifestation form of a particular type of sport and its
specific muscle correlate (i.e., the muscle groups and fibre types involvadparticular
sporting movement).

character of muscle tensioms extraordinarily varied and influenced by a multitude of
factors.

A precise definition of the concept pbweris therefore only possible in connection with the
following types of power manitgation.

5.1.1 Maximumpower

A distinction is made between static and dynamic maximum power. The static maximum
power is the highest power that the nenmuscle system can exert during voluntary
contraction against an insurmountable resistance. The dynamidmuemx power, on the
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other hand, is the highest power that the nermeuscle system can realise during voluntary
contraction within a movement sequence.

The maximum power depends on the following components:

- the physiological muscle crossction

- Inter-muscular coordination (coordination between the muscles working together in each
movement).

- intramuscular coordination (coordination within the muscle)

An improvement in maximum power can be achieved via each of these three components.

With the help of Intramuscular Coordination Improvement, it is possible to increase power
without a significant increase in cressction and weight. This is especially important in
sports where the body's own weight has to be accelerated.

5.1.2 Absolute power

Only the absolute power is higher than the maximum power. It represents the sum of
maximum power and power reserve, which can only be mobilised under special conditions
(fear of death, hypnosis, etc.).

Power deficit is the difference between absolute power and maxn power. The higher
the level of training, the smaller the power deficit.

5.1.3 Quick power

Thequick powerincludes the ability of the nervmuscle system to move, the body, parts of
the body (legs, arms) or objects.g.,balls, locks, discs etc.) at maximum speed.

Higher speeds can be achieved with lower resistances and lower speeds with higher
resistances.

Thequickpower is therefore dependent on the start, explosive and maximum power.
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The similarity of the power cue characteristics with the competition exercise is an
important selection criterion for sporspecific and thus effective training exercises!

At low resistances, the starting power dominates, with increasing load and thus prolonged
use of power, the expkive power dominates, with very high loads, finally, the maximum
power dominates

5.1.4 Relative power

Relative movement behaviour is the ability of the organism to realise the highest possible
concentric power impulse in a short time from a decelerating (etc@®rmovement.

In Tug of War especially when blocking a counterattack and executing a counterattack.

5.1.5 Power endurance

Power endurance can be defined as the organism's ability to withstand fatigue during
prolonged power output. Depending on the intensay the contraction power developed,
power endurance may have more aerobic or anaerobic or mixed metabolic components.

In training practice, the respective spespecific load situation must be considered through
appropriate training.

The following basicaquirements must be observed:

- Power endurance skills are a performaraetermining factor in all endurance sports with
clear disciplinespecific demarcation and growing importance

- higher resistances than in competition

- multiple repetition oftraining stimuli

- The approximation/conformity of the training forms with the fortmme sequences of the
movement structure of the competition.

- targeting of major muscle groups (agonists and antagonists)

- a controlled physiological effect

- a bloking of the micro cycle
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Disciplinespecific strength skills require yeesund development/stabilisation until
relatively close to the key competitions. This requires increasing strength training stimuli
throughout the mesocycle and macrocycle of gear.

The main content of the strength training must match (be aligned) with the main task of the
training in the respectivenicro cycleand mesocycle.

6 Methods and contents of strength training

6.1 Methodical aspects of strength training

The structure of sength includes 4 stages, which are passed through with different accents
and priorities in schoolhealth, and senior sports, as well as in fithess training and in
competitive and higkperformance sports.

LEVEL Goal Methods, training tools and  Structure
training intensity

4 Improve stiffness Reactive muscle power with
short or long stretch

Reactive strength and . .
shortening cycle (polymetric

Increase explosive training) Complex and contras
power method
3 Improve intramuscular IK Training 3-week cycles

coordination.
Recruitment,
synchronisation, and
frequency ability

Explosiveconcentrated muscle 100%; 80%; 30%
work with 8595% 1RM, 5
reps/set breaks 3 min,

2-5 sets, set breaks-50 min

Eccentric muscle work; low
jumps

2 Develop muscular Hypertrophy training 4-week cycle
strengthpotential, build
muscle mass and
increase exercise slow muscle work-40 s
tolerance. concentric,

Time under Tension 9020 s 60%:; 80%: 100%;
30%

2 s hold, 410 s eccentric until
local exhaustion

Sets with preand postfatigue,
forced and assisted repigon
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1  Working out the basics Extensive strength training the basis, especially

Acquire techniques of
strength training

with the Thera band, on the stability of the
machines (12 repetitions with torso, must be
60-70% 1 RM), with small permanently

Improve load tolerances dumbbells, training with the  developed further.
trunk, and joint stability Swiss bajljumping rope,

jumping on mats; forwards,

backwards, sideways,

functional training.

6.2 Control variables in power training

Depending on the goal and purpose of the strength training and depending on the needs and

prerequisites, we choose different types of stimuli, a higbhedower stimulus intensity, a

smaller or greater stimulus volume, a smaller or greater training frequency, different training

means and corresponding execution modalities.

Control variables

Examples

Stimulus type

static (isometric)

Tense the muscles continuously
intermittently.

Apply the force slowly or quickly t
explosively against a rigiésistance.

Dynamic (auxotonic)

Apply the power  concentrically
eccentrically, isokinetically stato
dynamically, elastodynamically, or
relatively.

Stimulus intensity

Performance:

Power x speed

In hypertrophy training:70-80% 1 RM
isokinetic use.

In IK training use 9000% 1 RN
explosively.

Stimulus duration

TRAININGSBOOKLE

Load duration

(circumference or volume

In hypertrophy training 9420 s

(Time under Tension!)

Number of repetitions

per set

In hypertrophy training: 8.2 reps.

In IK training: &5 reps.
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Number of sets per 1-set training doer 3B sets per exercise

Training session (whereby the exercises should be variec

Stimulus density

Ratio of load and recover Duration of the pauses between sets:
within the framework of a . " .

- . in hypertrophy training: 28 min
training session

In IK training: & min

Training resources

Training with or without Own body mass, dumbbells, barbel
equipment medicine balls, elastic bands, weig
machines, etc.

Number of sets

In health and fitness sportsOptimal ratio between effort and return
1 set leading (within 9020 s) to local exhaustion, momentary mus
failure.

In competitive and highperformance ports (3-8 sets): distinction
between "High Volume Training™ and "High Intensity Training".

High volume training: relatively large volume with medium to h
power input (7080% 1 RM) and a tensioning time of-820 s
(hypertrophy training).

High intensitytraining; 15 repetitions with large, explosive powt
input (IK and explosive training).

(IK and explosive training)

Execution

modalities

In basic and hypertrophy trainingcontinuous, slowsokinetic(4-10 s
concentrically 2 s hold, 4.0 seccentrically) or as a series of sets €5 .
repetitions, with pauses of-20 s between the sets (cluster method).

In explosive power training explosive, reactive, plyometric: trainir
with the greatest possible impulses.
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6.3 Recommendations for strengtiaining

How do we want to design the strength training? What are the needs and requirements of
the trainees? What should be achieved with the strength training?

6.3.1 Recommendation for the design of a training session

In strength training, it is advisabl® tfollow the generally applicable methodical training
principles and to proceed as follows in a training session:

Prepare yourself physically and mentally for the training, warm up, mobilise the joints and
increase the reflex and contraction readinessha# tnuscles through toning measures.

- Choose the methods, the loads, the number of repetitions and sets as well as the execution
modalities according to your individual prerequisites and goals.

- Perform each exercise correctly, especially stabiligiegorso. Quality is more important
than quantity.

- Adapt your breathing to the exercises and, as a senior and health athlete, refrain from
press breathing.

- Start with the big muscle groups

- If necessary, stretch the corresponding antagonists teetbe individual exercises.

- Ensure the transfer of the training effects by recalling complex coordination patterns from
everyday motor skills or competition disciplines after a simple coordination exercise.

- Actively recover between sets; drink, l@smuscles and stretch lightly.

Initiate regeneration with gymnastic exercises, mobilise the joints, stretch the muscles
slightly, run, but do not do endurance training if you are primarily interested in gaining
strength. Drink enough, eat according to yoweeds, relaxonsciouslyand avoid alcohol.

6.3.2 Recommendations for the choice of training exercises

For general strength training in school, recreational and fithess sports as well as in basic and
supplementary strength training for competitive sportsg whoose:
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- which promote trunk and joint stability

- which address the various muscle groups in a balanced relationship

- which use the functional units of the neuromuscular system (extensor and flexor loops) as a
whole

- which place appropriatdemands on the stability and balance of the body, and which
require tone control and optimal coordination of the muscles. (sensorimotor training).

- which include a stretching component

- where the muscles are activated dynamically (concentrically acdrerically), and those
in which they do not perform holding work.

- in which a large push of force is generated in a short time, so that
the fast motor units are activated and trained (IK training).

- in which the muscles work reactively, in thastaort eccentric phase is followed by an
explosive concentric effort (development of reactive strength and stiffness).

- On weight machines, when the main aim is to increase or maintain the mass of individual

muscles.

6.3.3 Special aspects of strength traigiin competitive sports

In techniqueoriented strength training, we focus on:

- on the performancedetermining muscle groups and fibre types
- on the disciplinespecific dynamics of the use of strength

- on the relevant types of adaptation and joint daganges

In supplementary strength training in competitive sports, we pay special attention.

- Balance and harmonisation: care of the less stressed muscles

- Developing the load tolerance of all performangetermining muscle loops
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- Prevention of neusmuscular imbalances and damage that can result from overload and
overuse.

Competitive athletes also pay attention to

- that the effects of strength training are only available after a time delay of several days or
weeks (longerm delayed training déct).

- that the transfer of the training effects must be ensured by accompanying technique
training.

- Strength and endurance cannot be trained at the same time

- that the effects of strength training quickly disappear if the training is not caoigd

6.4 Organisational forms in strength training

The following forms of organisation have proven successful in strength training:

6.4.1 Station training

Training is done at -3 stations. At each station-2 sets (with the same or different
exercises) are donér the same muscle group. Then you move on to the next station.
pauses between sets 2 min; between statiors Bin.

Examples with three stations:

1st station: 3 sets of 8x bench press each.
2nd station: 3 sets of 8 barbell deadlifts each
3rd station: 3 sts of 8 puHups each

Station training takes a relatively long time, but it is efficient and the most frequently used
form of organization in competitive sports.

6.4.2 drcuit training

Training takes place at-B stations. When arranging the stations, make sure that the
muscle groups are addressed in a sensible sequence. At statbn, a set (a certain
exercise) is done and during a break you change to the next station, in tdtali2s are
completed.
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Load time per station: 30s to 2 min
breaks between the stations 180 s, between theaunds2-3min.

Example exercises of a circuit training: one for the arm flexoe for the leg extensorone
for the anterior trunk musclesone forthe arm extensor etc.

Application: Fitness training in schools and clubs, general fithess in performance training.

6.4.3 Set training

Training is done at-8 stations. At each station-2 sets are done in direct succession, with
each set targeting different muscle group.

Pause between sets 10 s, between stations 3 min.
Example:
One station includes 3 sets: 1 set of puyfis, 1 set of squats and 1 set of bench presses.

Used in competitive sports when an efficient strength training programme is to be
completed in a relatively short time.

Super sets, variation A: 2 sets with 2 different exercises for the same muscle group are
combined into a series and completed directly one after the other. The (more complex)
“main exercise” is performed first.

Exampé:

1st series: 1 set of squats with barbell and 1 set of knee extensions on the machine
2nd series: 1 set of box jumps and 1 set on thepless.

3rd series: 1 set of bench presses and 1 set of butterflies with dumbbells

Variant B: 2 sets of exercises fopair of antagonists (flexors and extensors) are combined
into one series and completed directly one after the other.

Example:
1st set: 1 set for the leg extensors and 1 set for the leg flexors.
2nd series: 1 set of bench presses and 1 set ofypsl

3rd series: 1 set for the hip flexors and 1 set for the hip extensors.

TRAININGSBOOKLE WAJ 58



Breaks between sets 20 s, between seriesi.

Use in competitive sports as hypertrophy or IK training, depending on the choice of exercise
and type of execution.

6.4.4 Pyramid training

the same exercises are completed several times in a Toe.load is increased from set to
set while the number of repetitions is reduced.

pauses between setsrain.
Example:

Bench press: 8x80% 1RM,4x90% 1 RM,2x95% 1RM and then 1x 100% 1RM.

6.4.5 Contrast methd

2 exercises are combined in direct succession to optimise the diseggewfic strength set.

Example:

Jumping force: optimisation of the vertical drive

3x squats with the barbell and then 5 douégged hurdle jumps
Pull optimisation of acceleration &ke-off.

5x left and right singkkegged squats and then running jumps ovem30

6.4.6 complex method

Several series of strength exercises are done and then followed by several series of
disciplinespecific strengtlsets.

Example:
5 sets of 5 deep squats each, single leg left and righttzem

5 sets of 5 hurdle jumps each
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6.4.7 cluster method

within a series of 80 short sets of & brisk repetitions (with approx. 80% 1 RM9 pauses of
5-10 s are made.

Example: (3/frotocol
5 sets with increasing number of repetitions and a load of 80% 1 RM
1st set: 3 reps. 2nd set: 4 reps, 3rd set: 5 reps, 4th set: 6 reps, 5th set: 7 reps,

8 s rest between each set

6.5 Dynamic versus static strength training

A breakdown of the different training methods seems to make sense under the aspect of the
types oftension.

Dynamic strength training is divided into positive dynamic and negative dynamic strength
training.

6.5.1 Positive dynamic strength training

= overcomiig = concentric = shortening = accelerating strength training

Depending on the type of exercise and the number of repetitions, dynamic training can be
used to train maximum strength, higgpeed strength, or strength endurance.

It is particularly suitable fomusclebuilding training, as it is not too physically or mentally
demanding with low to medium resistance levels, a moderate speed of execution and a high
number of repetitions. After concentric exercise, the muscles recover more quickly from the
load than with other training methods.

The methods used are classical, contrast, decreasing load, pyramidsnoreostfatigue
and should be given more attention as the variety for the muscles is always exposed to new
stimuli.

6.5.2 Negative dynamic strength traiaj

= yielding = eccentric = braking = decelerating strength training
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Note: To prepare for eccentric training with heavy weights, the athlete should first practise
slowing down with negative dynamic exercises with their own body weight. Only then
should hey work with progressively descending additional loads. Increasing the load in this
way helps to prevent injury.

Eccentric training should never be done on its own, but always with concentric methods
also other combinations.

Eccentric training enablesiuscular tension peaks that are far above the positive dynamic
and static values.

Methods used are: 1280, eccentrigsometric, note that these methods are only suitable
for highperformance athletes who are used to eccentric loads and are prepsreordingly.

6.5.3 Isokinetic strength training

has the characteristic of uniform movement (iso = equal; kinetic = moving). Isokinetic
training equipment ensures constant resistance and speed in every phase of the movement.

Both positive and negative dynamiovk is performed.
This form of training mirrors the forces exerted on the athlete during the Tug of War.
This method serves as a specifically important training for the athletes in the Tug of War.

6.5.4 Hyometric training

Also known as low jump training.

is an interplay between negative dynamic and positive dynamic training. Plyometric training
in combination with other training methods can be highly effective in improving all levels of
speed reactivity,and quickness.

6.5.5 Static or isometric strength training

Isometric training in its various forms should never be used in isolation to improve maximum
or rapid strength or strength endurance. In combination with the following plyometric,
concentric,or eccentric training, however, the method is highly effectias,the muscle is
fully activated,and the nervous capacity can be fully utilised.

Example without additional loads:

Holding the pushup position elbows bent 90° = strengthening the arm extensors
Holding the pulup position arm flexor 90° = strengtheninfjtbe arm flexors

Holding the ondegged squat knee bend angle 90° = strengthening of the leg extensors.

The same exercises as above can be performed with additional loads.
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Additional loads = lead waistcoat, sandbag, partner, weight plates etc.

6.5.6 Maximum ismetric

Maximum back pressure is generated against a fixed resistangehorizontal bar) over a
period of four to six seconds. This method is only useful if it is performed with maximum
effort. Goal: Maximum strength development

6.5.7 Total isometry

In this method, low to high loads are held at a specific anga., half squat until fatigue
sets in. The strong muscle activation that occurs here represents a strong hypertrophy
stimulus = muscle growth.

6.5.8 Electrostimulation

can be carried out in isontiec form but also in dynamic form. A distinction is made between
local and wholebody stimulation.

With electrostimulation, muscle contraction does not occur via a central nervous controlled
voluntary impulse, but via an electrical stimulus. It is suédbk increasing muscle strength
or hypertrophy training, but not for technicalbordinative training.

Electrostimulation training therefore has a potential for injury and damage that should not
be underestimated if it is used incorrectly.

It can be usedni many ways in prevention (sarcopenia and osteoporosis prophylaxis) and
rehabilitation (rapid muscle development after injuries).

Enables isolated and thus targeted training of important muscle groups.

6.6 Powertraining in childhood and adolescence

The geneal value of trainingntegrated (homework) strength training in childhood and
adolescence results from quite different needs.

The school is obviously not able to compensate for the strength deficits caused by the
chronic lack of exercise in our time, whinot only relate to the trunk but also to the entire
SEGNBYA(GE&Qa YdzaOdz | (GdzNBs (KS Ofdzo YdadG G 18
in cooperation with the school.
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Targeted and agappropriate strength training in the sense of postural pinglaxis to
increase athletic performance is therefore necessary.

It is also important to note that untrained, weak pupils improve through dosed strength
training. Thus, strength training appropriate for children develops characteristics that have a
mixedeffect on increasing general athletic performance.

If the training is exclusively spespecific and only involves typical forms of stress, the
muscles are loaded orgdedly. Some muscle groups are trained very strongly (e.g., the
running and jumping muses of the legs), while other muscle areas are criminally neglected
(e.g., the shoulder or trunk muscles).

This can lead to the development of muscular imbalances already in childhtbzdcan be
observed very often which later impede furtheperformance development and promote
muscular injuries.

6.6.1 Tipsof strength training in childhood and adolescence

In selection, dosage and application, the lower load capacity of the bone and cartilage tissue
must always be&onsidered

In the execution oftrength exercises, incorrect stresses on the spine should be avoided.

Apparently harmless exercises suitable for children are always dangerous if they are used as
training exercises with constant regularity.

Partner exercises are attractive, but the @i of the partner as a load is often an
unacceptable burden in training with adolescents.

Training must beightly controlledto minimise the risk of injury.

If the load can be increased, the number of repetitions should be increased first and then
the load level.

Please note: the fact that the performance of the child's body around the postural and
musculoskeletal system is reduced does not speak against, but rather for the necessity of
strengthening the musculature. The problem lies in the correct gesa stimuli.
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6.6.2 Methods and contents of strength training in children at different ages

Pre-school age:

Suitable at this age is above all obstacle gymnastics in climbing gardens with rope pyramids,
support,slope,and traction equipment that is suitdd for every strength level and
addresses the various muscle groups in a variety of ways.

Schoolchildren aged six to ten: the focus is on playaried,and harmonious strengthening
of the musculoskeletal system.

Dynamic training is the exclusitraining method, as the child's organism has unfavourable
conditions for static muscle work due to its low anaerobic capacity. First and foremost, the
aim is to train quick strength.

Since younger children can usually only concentrate on one task faratshe, circuit
training has proven to be particularly beneficial for this age group.

The exercise time should hardly exceed 20 seconds, with a pause length of 40 seconds
(exercise pause ratio of 1:2). The fastest possible execution speed.

Examples

1. swinging on the rope from long bench to long bench
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Aim: Arm, shoulder, and core strength

2. push over box in recumbent position
Aim: arm extension

3. roll in with ball on wall bars (with knees bent)

Knees) Feet up to wall bars.
Aim: abebminal muscles

4. throwing exercise against the wall with medicine ball
Aim: to strengthen the throwing muscles (arms, shoulders, torso).

5. wood chopper with medicine ball from a standing position backwards to the wall. The ball
is alternately lbought to the floor or over the torso extension to the wall.
Aim: Back and shoulder muscles.

6. kayak on a carpet tile. the student kneels on a carpet tile and
carpet tile and pulls himself forward with both arms.

Aim: arm extensors
7. alternating support hopping over the long bench to the left and right.

Aim: jump power

Exercises on the wall bars
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1. roll up on the slanted box lid

2. windscreen wiper
3. lifting back and forth over small boxes, each with Iméddixation. Grounatontad
4. roll up- turn to one side roll down (ground contact for reliefyroll up- turn to the other

side.

Forms of play for general conditioning with the help of pushing and pulling fights as well as
various scrambling games.
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1. arm wrestling, Zfight for the medicine ball, 3. foot pushover, 4. push over, 5. pull over
the line, 6. tug of war in a square, 7. rugktyle pushover, 8. out of the circle

Late school age ten to twelve:

It ends with the onset of pubertythe general and longerm strengthening of the important
muscle groups is further increased by exercises that involve overcoming one's own body
weight or by adding small additional weights (medicine ball, iron rings, sandbags, etc.). The
training content is added to those already memted:

Exercises to strengthen the abdominal and back muscles as well as the arm extension
muscles (e.g., partner exercises).

Exercises to improve arm support strength such as wheelbarrow driving, fidget handstand,
alternately dribbling a ball with the harid a pushup, holding up a balloon, etc.

The exercises should be predominantly playful, but increasingly specific exercises can be
interspersed in the play material.

Standup girls: Supine position, ball in front of the chest, pushing the ball up wittatimes,
standing up and catching it with the head, the chest, the thigh, the tension of the sole.
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Kangaroo: standing, ball between the knees; when called: wdsdt!- South!- North! fast
hopping with the turning movement in the commanded direction Eargeaction and
attention, strengthening the ankle and adductor muscles.

Hurdle jumping/hoop jumping inombination.

Sack hopping combined with ball guidance (as relay, number race): A hops in the sack to the
turning mark, leaves the sack and guides thé tmathe starting strip. B starts with the ball,

slips into thesack,and hops back. As a number race: 1 starts the first time with the sack and
comes back with the ball; the second time he starts with the ball and comes back with the
sack etc. Sack hopm chase/catch, jumping up/downstairs etc.

Strength training in pubescence (first pubial phase)

As the trainability of the extremities is particularly high in adolescence compared to
childhood, special attention should be paid to their trainirggpecially in the form of
accentuated jumping and kicking power training.

In addition to general strength training, which mainly includes circuit training (now age
adapted, already aduibriented, various jumping exercises, pulling and pushing, as well as
gymnastic exercises with and without equipment (balls, medicine balls, ropes, etc.), this age
group should also be introduced to spapecific technicatonditional exercise
combinations.

Throwing,shooting,and throwing power as well as dual strength dae trained through
appropriate forms of play according to age.

Examples:
Throwing exercisesll target, long range and team throwing games are suitable.

Skittles: who will be the first to knock over the skittles in the centre of the circle? Note age
appropriate throwingdistance.

Target throw at the wallTargets of different sizes are painted (glued) on the wall of the hall
andmustbe thrown in free (or fixed) order.

Shooting exercises are suitabl2etermination of the longlistance world champion: who
can shoot the longest total distance with®shots (partners operate on a marked playing
field and are checked). The competition can also be held as a team competition, etc.

Jumping exercisesatch on one leg; note: limited space so that the numbemuaips biz to
success are short!

Circle hopping left hand holds partner's right leg, right hand rests on partner's shoulder:
hopping in a circle. etc.
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Oneon-one training:Fighting with the ball: two players try to wrest a medicine ball from
each other.

Pulling fight: pulling across a dividing line between the two partners; standing:ygush

Tug of war etc.

Strength training in adolescence (second pubertal phase)

Since the anaerobic capacity is now also well developed, exercises that cause strong local
fatigue, i.e., are strenuous, and serve the purpose of special strength training can now also
be used although still with appropriate restraint.

Possible forms for improving strength and endurance:

Riding football: Games and running are only allowed witider. the rider may change over
as often as necessary (piggyback). Note Equal weight players together!

Jumping: Can be done normally in a row or circle formation, but also integrated into the
game.

A lift the ball off the ground with his foot and passi¢ over partner B, jumps over him with a
straddle jump, stops the ball and passes it back to the spot. B does the same twice, three
rounds per partner.

Bouncing ball: Exercise sequence: bounce the ball on the floor from a sitting position, stand
up andcatch it at the highest point while jumping. Repeat sevénaés.

7 Seed training

Furthermore, speed is not only the ability to run fast, but it also plays an important role in
acyclic movements (jumping, throwing, pushing, hitting) and other sgopecfic cyclic
movements. Speed is one of the main motor skills that, like agility, can be attributed to the
conditional skillsenduranceand strength, as well as to the coordinative skills.

For athletes, quick strength can be devised as follows:

Ability to perceive competitive situations and their changes in the shortest possible time =
perceptual speed.

Ability to mentally anticipate the development of the competition and in particular the
behaviour of the direct competition team in the shortest possibtedi= anticipation speed.

Ability to decide on one of the potentially possible actions in the shortest possible time =
decisionmaking speed
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Ability to react quickly to unforeseeable developments in the competition = reaction speed.

Ability to act asquickly and effectively as possible in the competition, taking complex
account of one's cognitive, techniealctical, and physical capabilities = speed of action.

7.1 Elementary speed

Is the ability to realise elementary time programmes. It includes:

7.1.1 Reaction speed
Respond to a signal with a simpf@vement.

7.1.2 Action speed (also movement speed)
To perform a single movement against minimal resistance at high speed

7.1.3 Frequency speed
Carry out cyclic repetitive movements with minimal resistance at bjggal.

7.2 Complex speed

In everyday life and in sport, the requirements are complex: it is necessary to react and act
to expected or unpredictable signals with actions appropriate to the situation and using
strength.

7.2.1 Power speed fast power
includes the abili to deliver the highest possible force to resistors (throw, push) in
the shortest possible time.

7.2.2 Peed strength endurance
Resistance to fatigusnduced deceleration at maximum contraction speed during
acyclic movements with increased resistance.

7.2.3 Maximumspeed stamina
Resistance to fatigusnduced decelerationat maximum contraction speeds during
cyclic movements
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7.3 Speed training for children and adolescents

Note: The age groups ofY years for boys and girls and-13 years (girls) or 135 years

(boys)are so-called “sensitive phases”, which have particularly favourable conditions for the
development of speed. Due to agpecific growth and maturation processes, there is an

increased plasticity and adaptability (biological, neurological, biomechanicathese
periods, which shoulte used.

Schematic representatiofor sprint

Training content

Basic training

Advanced training

(Basic training)
810 11 years

(Goatoriented
practice
12 to 15 years

(1st phase)
12 to 15 years

Forms of games and

- Sports games

- Coordinative

- Predominantly

competitions - Small games with | and/or sports games
selected focuses Conditionally (possibly modified
- Enthusiasm for targeted (jumping, | for specific
practising together| throwing, pushing, | purposes, e.g.,
running) basic
- Sports games endurance)
(technique)
Sprint ABC techniquy - technically clean | -technically clean | - Deep start
ankle work execution of all - Sprint runs
- Run as a ball of Sprint AB( - relaxed running
the foot exercises in different
- Basic coordinative | intensities
Requirements - hurdling

Coordinatively varieq Forms of games an| - different | - in preparation
locomotion training | competitions  with| movement and as part of
variation of the directiontypes acceleration
- Directionof - Maximum and speed training
Movement frequencies units
- Movement type - differentiation left
- Movement right leg
Frequency - asymmetric
- amplitude of training
movement forms
of
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play andbetting.

with coupling of
the

above aspects

Relay training game and relay - Relay forms - Competition
forms with baton| Baton handover Baton change,
handover Decisive whereby Baton
time
decisive Is

Acceleration/speed | No focus (at Mainly  for  the| systematic

training (sprint runs) | moderate intervalg realisation of| development of the
as a control) technicat 30 m lowlaunch and
coordinative  focal 30 m flying time
points
at moderate
intervals as a test 0
control
Speed endurance individual game Beginning spee(
training forms in  partial| endurance training
phases lactaci¢ mainly  extensive
stressing with short runs

In basic training, the focus is more on elementary performance requrgsy while in
advanced training, the focus is more on complex performance requirements.

8 Agility

Agility is the ability to perform movements and postures beyond the anatomically possible
range of motion of the joints and muscles involved, with acceptable, nospainful
stretching sensation and against a smiaximal, norobstructive stretching resistance.

In general, optimally developed mobility leads to increased elasticity, stretchability and
relaxation of the muscles and tendons involved andstmakes an important contribution to
good load tolerance and injury prevention.

despite the intense strength and static loads in the Tug of War, mobility is a very important
factor for performance improvement and recovery. the aspects of a qualitativetterbe
movement execution, a larger movement radius, an important contribution to injury
prevention make a good developing mobility indispensable for the Tug of War athlete
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8.1 Types of Agility

Agility can be subdivided into general and special, active, asdiye agility, as well as self
extension and external extension.

8.1.1 General

are at a sufficiently developed level in the most important joint systems (shoulder
and hip joints, spine). This is therefore a relative measure, as general agility will vary
deperding on the level of difficulty (recreational, high performance).

8.1.2 Special

if the agility refers to a specific joint. e.g., hurdler = hip joint

8.1.3 Active

is the maximum possible range of movement in a joint that the athlete can achieve.

8.1.4 Passive

is themaximum range of motion in a joint that the athlete can achieve through the
application of external forces (partners, traction devices).

8.1.5 Static
holding a stretching position for a certain time also called stretching.
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8.2 Methods instretching.

8.2.1 Stretchingduring the warnup

in the immediate preparation for loads, dynanactive stretching is carried out. this
increases the stretch tolerance of the musculature without impairing the contraction
and reflex readiness.

anyone who does bobbing and swinging gwsiics too intensively or “in a cold
state” up to the limit of theird 2 A ks @jaring themselves.

8.2.2 Stretching while running out

Actively initiates regeneration by running out. Intermittent stretching: assume the
stretching position, hold for -5 seonds, relax, slightly change the stretching
position,and stretch the same muscle group again. Repéeaxk.2

8.2.3 Stretching in agility training

static stretching has become established. to increase the effect, the muscles to be
stretched are isometrically cdracted in the stretching position for about-BH)
seconds, then briefly relaxed and then stretched.

Dynamiepassive stretching is often used in flexibility training, where the stretching is
forced to a greater or lesser extent by a partner.

8.3 Stretchrecommendations.

based on muscle physiological findings, some tips for stretching and flexibility training can be
formulated:

- Stretch your muscles regularly, preferably daily.

- learn a stretching technique that suits your needs, and

develop a senstor the optimal stretching stimulus.
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- Warm up the muscles before stretching and consciously relax.

- take enough time for stretching and refrain from intensive stretching immediately

intensive stretching immediately after a heavy workout.

- Slowlyassume the stretching position and then approach the maximum stretch

with subtle, bobbing movements to the maximum stretch position.

- Increase the intensity from repetition to repetition, while respecting the pain threshold.

- Stretch agonists andntagonistsalternately.

- Always combine stretching with strengthening and strength training siitétching.

8.4 Principles for flexibility training in children and adolescents

1. Aqility is very weltleveloped in childhood (up to about the age of teaffer which a
strong emphasis on agility training is requitednaintain the level achieved up to

that point.

2. Up to the age of ten, general flexibility training should be carried out

3. Agility should not be developed without limitsspecially in childhood and adolescence

because overdeveloped ability to move can have a detrimental effect on the development

of other movement characteristics and can lead to postural damage.

4. For example, a developmental increase in spaggity need not correspond to an

increase imgiity in the hip joint. This must be considered when training agility.
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5. Agility training should be performed in an agppropriate manner.

6. The various flexibility exercises should be selected priyn&om the range of active
stretching exercises. passive or static stretching exercises should not be used until

adolescence.

7. If excessive mobility is found in conjunction with signs of postural weakness, emphasis
should be placed on muslar strengthening, but not on further stretching of tiadready
weak passive musculoskeletal systeémavoid additional worsening of the

postural condition.

Agility training should therefore always be seen in conjunction with targeted strength
training: the more a muscle group is strengthened, the more it must be stretched and
loosened immediately after the strengthening.
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8.5 Stretching basic program

Rear lower leq muscles Front thigh musculature Posterior thigh muscles

p Press heel to the floor * Advance pelvis <~ Kneestretch

A Tilt body evenly forward k Pull foot against buttocksd Lean the upper body
Forward

Front hip muscles Rear hip muscles Inner hipmuscles
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™ Push hip forward arangle ¢ Lean the upper body
Forward

Back muscles Lateral trunk muscles

A Push thetank down at

anangle

Chest muscles
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4 Stretch knee
% Strengthen hunchback

TRAININGSBOOKLE

= Pull the torso to the
opposite side

% Push hip sideways

WAJ

} Step forward with an
equal leg

M Shift shoulder forward

80



Shoulder belt muscles

= Tilt head to the opposite
side
W Pull armdown.

Other examples

TRAININGSBOOKLE

Assume the stretching position shown.
Slowly change the position in the direction
the arrows, this will increase the stretch.
Avoid suddemovements.

A slight pull in the muscle to be stretched
normal.

Hold this position for 180 seconds.
Breatheregularly and calmly, try to relax.

WAJ

81



lower back  hamstrings quads inner thighs hipsv

shoulders

Forearm stretching
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9 Specific Strength Training

Seethe preparatory phases under the heading (3.7.2)

Preparation Phase | should be completed between October and December and the general
strength building programmes (this refers to outdoor the peak is in September, indoor
usually has a different monthly cycle as the peak World Cup is usually in the E#gion
February except for World Games the intermediate target is in June or July for both).

The following preparation phase Il where the specific strength training is applied, and the
loads are increased. It is important that the basic training is furtherbioed with the
training to prevent muscular imbalance.

9.1 Yecial exercises related to Tug of War

9.1.1 back muscles

L
i ;o

The rowing movements on the rowing machine or power tower or with dumbbells or
barbells demand strength from the backhoulders,and arms. This synchronised work is a
good preparation for starting an attack from the defensive. it serves as a block in the
stooped defence when the opponent launches an attack. The exercises can be performed
positively, negatively or isometrically ohet tower, depending on the training module.
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9.1.2 Leg muscles

Footwork is of central importance in the Tug of War, and in addition to the various methods
of strength, agility and speed in training should be invested in the necessary time. The
training methods can be carried out in different types of running, such as stairs, to

combinations of balance exercises on moving materials and diegléexterity exercises.

In Tug of War, the ground conditions can be more or less important. On hard, dry flu®rs,
direct use of leg strength is more important than other physical requirements.

9.1.3 Hand power
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In Tug of War, it is one of the decisive criteria for the practice of our sport. Without sufficient
hand strength endurance, the technical and tactical sdopection is decisively limited.

The challenges of hotyet, or cold weather. Thetraining sessions are not measured by
quantity but byquality. Itis not the forearm muscle volume that counts, but the endurance
capacity of the muscle that is decisivig@aining methods are not only trained on the rope in
different variations but also with dumbbells or barbells and even with the weight of the body
on the hanging rope.

9.1.4 Core musculature

To ensure the stability of the back muscles, which play a cerdgta in Tug of War, great
attention must be paid to strengthening the trunk. To counteract any possible imbalance.
Torso stability is an important part of the training sessions. this can be developed using static
or dynamic methods.

9.1.5 Circuits for elitathletes in the sports hall

Basic training in the aerobic area Preparation phase |

Strength training in the aerobic zone Preparation phase Il

Material from thesports hallequipment

first round 1.5 min work / 1.5 min rest medium slow movement execution
second round 1 min work / 1 min rest slow movement execution

there are two athletes at the post, 1 athlete works, 1 athlete has a break

The exercises are performed cleanly and correctly

TRAININGSBOOKLE WAJ 85



(Different variations to combine)

Barbell bench: balls, dumbbells with Horizontal bar

Deep knee bends with on two to three box sections

high bar with dumbbells in your hands

TRAININGSBOOKLE WAJ

Bars pushkupsc lift with

arms almost outstretched

one-legged squats on wall

bars
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feet on box as straight as
possible pull up on horizontal

bar

Pullups on a horizontal bar climbing hanging

rope

Upper body lift on box feet

wall bars suspended

Upper body lift lower legs Raise legs with medical

under the barshooked ball between feet

TRAININGSBOOKLE
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sitting behind the neck press sitting in front of the head Sitting lifting light weights

horizontal bar dumbbell lifts e.g., balls

leg lift hanging on the hovering with legs circling or torso lift oninclined.
wall bars writing numbers with long bench feehooked.
medicine ball into wall bars

9.1.6 Pyramid training on the rope

The same percentages or more finely tuned percentages can be used as described in 6.4.4.
To determine the RM: this means to determaione repetition on the gantry.

For advanced athletes, work on the stairs, otherwise on sand or dirt.

Breaks of two to fouminutes.

For maximum strength training = repetition numbers of apprek. selected corresponds to
80-100% of the 1 RM.

8-12 repettions = muscle building training =&@0% of 1 RM

15 and more repetitions=480% of 1RM = development of strength endurance
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9.1.7 Strength exercises for the whole body

It is selfevident for the athletes that in between they also do strength training on machines,
barbells,or dumbbells.

These examples show what kind of exercises (there are many more possibilities and
combinations)
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9.1.8 Speed infugof War

In Tug of War, the reaction speed comes into play in the start phase (pull). it is used with
verbal commands from the coach or athletes etc. The aim here is to get into a more
advantageous position than the opponent as quickly as ptesgihe eight athletes).

trainable in competition start simulation, in games and relay races and other reaction
games.

The repetition numbers that are applied are important, so that the processes are
memorised. The processes can be combined in visuabverisl form.

The action speed, this variant can be used after the pull phase or during the fight in the case
of attacks or defensive = attack blockifidnese special workouts should be done in different
variations. Otherwise, the movement patterns are tone-sided and are very difficult to
change in old age.

10 Training of coordinative skills

In contrast to the conditional abilities in which the processes of energy provision and
energy transfer predominate coordinative abilities represent performangaerequisites
across all skills, which primarily concern processes of movement control.

They enable the athlete to master motor actions in predictable (stereotype) and
unpredictable (adaptation) situations safely and economically and to learn sporting
movements relatively quickly.

10.1Most important components

Balance ability Reactivity
Orientation ability Ability to change
Differentiation ability Coupling ability

Rhythm ability
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10.1.1Definitions of the components

Balance ability

The ability b keep the entire body in a state of equilibrium or
maintain or restore this state during and after extensive b
displacements.

During the Tug of War: Finding a foothold/balance again wh
foot slip.

Orientation ability

is understood as theability to determine and change th
position and movements of the body in space and time,
relation to a defined field of action and / or a moving object.

In the Tug of War: a subordinate role

Differentiation ability

is understood to be the ability to make finely tuned a
measured movements and partial body movements, whicl
expressed in great accuracy of movement and econom
movement.

Tug of War: To feel the pressure on the rope and to classify
act accordagly.

Rhythm ability

is understood as the ability to grasp an externally given rhy
and to reproduce it motorically as well as to realise i
“internalised” rhythm of a movement existing in one's o\
imagination in one's own movement activity.

Tug of War: After triggering an attack, get into a rhythnr
(flowing) kick = power walk.

Reactivity

is the ability to quickly initiate and execute appropriate shc
term motor actions in response to a signal. It is important
react at the appropriate time andt a speed appropriate to thi
task, whereby the maximum fast reaction is usually
optimum.

On the one hand, the ability to react represents an independ
coordinative ability, on the other hand, it is important as
subcomponent of the conditional checteristic "speed.

Tug of War: Counter an opponent's quick start, block an att
etc.
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Ability to change

The ability to adapt the action programme to the new
circumstances or to continue the action in a complet
different way during the execution of the action due to
perceived or anticipated changes in the situation.

Note: Reaction and changeover skills are not sufficiently trai
in some sports. For exan® the gymnast does not have i
adjust to a disruptive opponent, which does little to support t
development of these coordinative skills. It is therefc
important that in this and comparable sports, team games
included in the training as a supplente(warmup or as a
conclusion).

Tug of War: Tournament weather changes from dry to ri
ground gets slippery, rope gets wet, etc.

Coupling ability

The ability to coordinate partial body movements of tl
extremities, thetrunk, and the head in relation to each othe
and in relation to the overall body movement directed towar
a specific action goal.

Tug of War: Block the attack, quickly shift the centre of gra
of the hips downwards and slow down with the torso muscle:

Coordinative skills are inconceivable without the physical performance factors of strength,
speed, endurance and agility and their complex interplay during movement realisation.

Accordingly, they only become effective in sporting performance in conjunetiinthese

conditional abilities. Conversely, the coordinative abilities are indispensable for the
development of physical abilities, as they enable the acquisition of the sporting skills

necessary in the process of physical education (=expansion afaimény content).

The more an athlete is able to analyse his movements and the environmental situation, the
better he will be able to adapt to changing conditions and solve them motorically within the

scope of his individual possibilities.
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10.2Training otoordinative skills in childhood and adolescence

For the longterm training process, the following applies in principle:
coordination training before conditioning training!

In childhood, the fulminant development of the brain and a high plasticity adhaptability
provide particularly favourable conditions for the optimisation of coordinative abilities. At no
other time in life is coordinative training so successful and occurs so quickly and
comprehensively. Because of the agmecific urge to move, thechild is active in
coordinative learning “all day long™ if the environment is appropriately stimulating and the
opportunities for movement are not too severely restricted, and if the child is educated and
taught accordingly.

10.2.1Training of coordinative dkilat preschool age

There is no such thing as too early in the training of coordinative skills, but only inadequate
methods and content, i.e., methods and content that are not yet sufficiently adapted to the
developmental level of the children.

For targeted expansion of the range of movement, a versatile and varied task with a
sufficiently high frequency of practice is of great importance.

It is already possible to learn perfect movement sequences in childhood, which is why
importance should be attded to learning motor skills correctly right from the start. Later,
the use of an incorrectly learned motor stereotypemovement loop- via socalled
relearning requires a disproportionately higher energy consumption and increased nervous
substance thanhe acquisition of a movement skill that has been learned exactly from the
beginning.

10.2.2Training of coordinative skills in the early school years

The early school age €710 years) can be described as an intensive developmental age for
the completion of ahletic responsiveness, the ability for hiflequency movements, spatial
differentiation ability, coordination under time pressure (for girls and boys), balance ability
and dexterity (girls). It must therefore be the task of a targeted training (schadd) ¢td

train these special abilities at this age.

It is important to remember that this good motor learning age is mainly for learning simple
movement skills, but not for skills with targeted, fast, peripheral use coordination.
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10.2.3Training of coordinative itk in late school age

The high plasticity of the cerebral cortex and the improved ability to perceive and process
information enable children to learn new movement skills extraordinarily quickly.

An important role is also played by the favourable powseteverage ratio at this agethe
musculature of the upper extremity has a ratio of 27:38 to that of the lower extremity; in
adults the ratio is 28:54and the low body weight.

The more finely, precisely, and versatilely the children have been ablesvtelap their
movement skills, i.e., the greater the wealth of movement skills they have acquired up to
that point, the more pronounced the learning at first go.

Consequences for the training of coordinative skills:

1 Versatile athletic training with targeteelxpansion of the range of movement
1 Increased learning of basic sporting techniques

1 Variable design of exercise requirements

1 Sufficient deepening of learning

10.2.4Training of coordinative skills in pubescence

Duringpubescencethe second shape change takgace with an annual increase in height

of eight to ten centimetres. Due to the change in proportions, the training of coordinative
abilities - depending on whether the adolescent is involved in a sports training process or
does not receive any coordinaéivtraining - can experience an individually more or less
pronounced impairment. In untrained adolescents, especially movements that require
greater accuracy and corresponding fine control suffer a loss of quality. Simple, regularly
practised and already odidently mastered movements, however, remain unaffected.

With increasing age, the ability to learn new movements faster and better increases in
childhood and adolescence!

10.2.5Training of coordinative skills in adolescence

In this developmental phase, theris a general stabilisation of movement control, an
improvement in motor control, adaptation, and adjustment as well as in the ability to
combine movements. Overall, adolescence is once again a period of good motor learning
ability - it is more pronouncedni male adolescents than in femaleswhich enables
unrestricted coordinative training in all sports.
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The differentiated development of individual coordinative abilities in the various age groups
requires the use of intensive development phases: The demamast be adapted to the
developmental profile.

A varied movement experience shortens the learning process in the development of new
movement skills or sporting techniques: Great importance should therefore be attached to
the development of a comprehensiset of movement skills.

The training of coordinative skills cannot be started early enough, as this is the respective
prerequisite for an increased motor learning ability in the following age groups.

Coordinative skills can only be developed from theenp of view of complexityyariability,
and continuity; emphasis should be placed on-ageropriate training, especially with the
inclusion of small games.
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10.3Bxercise variants

Balance on the wobble boaifthedicine ballandswing a hoop around your arm. Increase
the level of difficulty with several hoops.

Bounce the ball while sitting down. Stand up again after 3 seconds. The bounce is
continuous.
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-

Bounces both balls back and forth at the satinee.

@

Passes the badminton ball and the football back and forth at the dan®e
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Run over the coordination ladder one after the oth#re person in front specifies the form
of movement (backwards, forwards, sideways, etc.) and the number of steps per rung.

P o

3

Try to keep seven balloons in the air for as long as possible.

LD
Q Q.

These exercises are intended to stimulate ideas. There are many nmsureh
variations. Have fun with it.

10.3.1Methodical measures

Methodical measures Examples
Variations of the Jumps with crouching, straddling or instep of tegs.
movement execution Opposite Performances of the Physical Exercise

Exercises with tempo ahythm changes

Change in externa Exercises in modified terrain with equipment or partners
conditional skills Reduction or increase of the suppantea.
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Combining agility skills Combining different gymnastic or sport elements
Game combinations

Exercises under time Reaction training exercises
pressure Obstacle courses according to time

Variation of information Balancing with eyes up, head tilted windfolded.
intake Exercises in front of the mirror
Precision movements with additional objae information

Exercise after preload Performing complicated movements at the end of a train
session
Balance exercises after several fast rolls

Exercise under Competition, qualification, spectator pressure
psychological pressure Risk conditions, e.g., balancing at a gredigight.

Exercise under pressure  e.g., time, precision, successive or simultaneous pressure
conditions

11 Technigue and tactics training

11.1Technical training

Sporting technique is the process, usuallgveloped in practice, of solving a specific
movement task in the most expedient and ecological way possible.

Technique training differs from coordination training in that it is movemesport and
situation-specific.

Coordination training, on the othehand, is generally croskill and thus situationand
movementunspecific.

Therefore, the following applies: For younger athletes who are inexperienced in movement
and at the beginning of a technique training process, coordination training should have a
higher proportion than at a later point in time (with higher movement experience).
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However, coordination training should always be an integral part of technique training.
However, with increasing age and skill level, there should be a shift in favour dfispe
training content.

In the Tug of war, an economical sequence of movements leads to an improved realisation
of the physical performance potential in relation to the athletic work. the special technique
can be a decisive factor in the diversity of theund conditions. Thus, both economic and
special technique play an important role in the Tug of.war

Sporting technique

based on
Coordinative Physical Movement Movement Analytical skills
skills abilities treasure experience

and manifeststself in

Mastery of sporting Enhanced Abilities to exploit the psycho
techniques tactical action physical potential
competence.

11.1.1Technique training methods

The following distinction is made here:

Holistic methodit is particularly suitable for simple movement sequences and proves to be
advantageous especially at the "best learning "agearning at first go at the age of
approx.12 to 15 years).

In the dissection method difficult and/or complex movement sequess are broken down
into individual functional components usually in the form of a methodical series of
exercises and progressively led from the simple to the difficult to the whole.

Massive learningmeans intensive, uninterrupted learnindpistributed learning method
means learning that is interrupted several times.

TRAININGSBOOKLE WAJ 102



Further methods of technique training, which are particularly suitable for special technique
training, are the methods of active and passive differentiated practice.

In active differentiated practice, the improvement or stabilisation of the special technique is
practised through constant active repetition or practice of the entire technique or its
individual components.

Passive differentiatedpractice focuses on mental training, observatb training, verbal
information, and comparable forms of training. In the case of observational training, video
recordings, instructional films, demonstrations, instructional picture series, etc. form the
training content. In the case of verbal informatiothe focus is on describing movements,
explainingmovements,and instructing movements. In mental training, the ideomotor idea
of movement can be intensified and improved by additional accompanying texts.

Despite all the advantages of the various psyobmal methods, active learning, carried out
in practice, has the highest learning effectiveness.

Receptivity

Listen 20% Seeing 30% Seeing & hearing 40%Saying it yourself 75%Do it yourself
90%

11.1.2Technguetraining preschool age to adolescence

Important methodological measures for the technical learning process are of enormous
importance, especially in the youth sector. As with many sports, there is the question of
specialisation and versatility. How should this take place, when, how muchhab extent

and when?

Children's training, whether at school or in a club, is versatility training. Children who,
because of their urge to move, their curiosity and their need for variety, accept all new
opportunities for movement with enthusiasm. Childrean only concentrate on one thing

for a short time and their enthusiasm quickly wanes. A varied training programme is
necessary. The growing organism of a child or young person needs a variety of stimuli to
develop the different organ systems (muscles,nés, cartilage, vision, ligaments,
cardiovascular systemrmetabolism,and hormone system) harmoniously.
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Parents and coaches who restrict their children to one type of sport too early and deprive
them of this necessary versatility are acting sksightedlyand irresponsibly.

Tug of war is the right load of the whelmedy structure it is important to balance the left
side.

From a medical point of view, the unfavourable effects of -sited loading, especially on
the spine, make it necessary to train on manges, especially at a growing age.

One speaks of crogrining when other sports are included as a supplement and balance to
a main sport. To avoid orsided, deficient development or spespecific muscular
imbalance.

Crosstraining is especially recomended for young competitive athletes.

Ensure comprehensive athletic training that increases the general resilience of the
musculoskeletal system and develops skills that are neglected in specialisation.

Increasing athletic performance through combinedtirag units.

Versatile coordinative and technical training, which is not possible in the special discipline.
Avoidance of overload through orsded specialised training.

Other emotional experiences in disciplines or sports.

Cross training not only compertsa for sportspecific deficits but also serves to mitigate
burn-out syndromes in a single sport practised over many years.

What is particularly important for competitive athletes is the increase in sporting
performance and general resilience and abildyré¢cover.

All the advantages of versatility notwithstanding, specialisation in the
technique: in this case Tug of War, must be learned and mastered properly.

11.1.3Methodical principles for technique training

1 A special technique requires special trainmgasures.

1 A special technique must be preceded by special conditional preparations, e.g.,
sufficient strengthening of the bacleg,and abdominal muscles.

1 Recognizing movement details for learning an athletic technique, observation skills
and knowledgef the technique must be included in the learning process.

1 the speed of the technical learning process depends on knowledgepraalesses,
control and video analysand control
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1 the technical learning process should be completed without long interomgti
between training sessions, otherwise the effectiveness of the training will be
reduced.

1 Technical training should be carried out in a recovered state. The number of exercise
repetitions must be adapted to the conditional requirements. an overtiredtren
nervous system does not allow optimal coordination.

9 Early participation in a competition with insufficient technique can have a negative
effect on the movement process due to the stress of competition.

11.2Tug ofWar technigue Outdoor

Tug of War has banged over the decades and the technique has evolved through the
competitions. We have experienced in competitions that different techniques can lead to
victory. Whether it is the stretched open posture (upper body turned away from the rope) or
the closedposture with the rope leading from the hip to the armpit or more the bent
posture (angle at the hip). These different positions on the rope are part of the whole team.
What has a much more decisive effect on the team is whether seven or eight athletes are
doing the same thing at the same time.

In addition, the ground conditions (wet, hardry, or deep) also require adaptability in
technique and tactics. This requires the team to be able to adapt quickly.

This is where the versatility of the athletesnges into play. This increases the possible room
for manoeuvre and the ability to react flexibly to rapid changes during the competition.

The factors of strength, endurance, physical conditions, tactical considerations, external
influences with all theimteractions ultimately lead to which technique the team uses.

In the outdoor, the posture and movement sequences are divided into two groups. In tug of
war, there is a constant interplay between the offensive and defensive positioning of the
athletes. Tis is also how they are presented here.
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In indoor tug of war, the positioning is compulsory. Due to the constant pressure on the
athlete, the position is given from the pull to the whistlé.does not allow any abrupt
change of position, as the pressuteop is too high.

11.2.1Basic position
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The pictures above illustrate the different positions in the basic stance.
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It is easy to see that the rope is guided at the level above the hip bone.

This is considered to be the ideal lirferom this position, the defence (blocking) can be
initiated or the body can be turned in and the pressure increased for the attack.

The hand position is central in the front of the puller. In the open positionaims are
extended. When the body is turned in, the arms are slightly bent.

11.2.2 Faults in the Basic Position

In the past, the rope was led much higher and the puller literally hung in the rope. These
positions can still be seen on teams and pullers todais ot really efficient because the
puller feels enormous pressure on his hands, but he cannot bring it to the ground because
the position is not rightSeeBasicPosition.
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11.2.3Procedure at the start of a pull

The next step in the learningocess of the pulling techniques is the start.

The team is lined up on the competition area. the first athlete stands at the marking of the
rope. the distance of each athlete is about one arm's length to have enough space during the
fight.

the judgeasks the coach (team)
Team are you ready?

* the coach gives the sign with his hamee areready.

The judge then gives the commartdck up the rope

The team lifts the rope with their foot, takes it in their hands and makes a single hole in the
groundwith the heel of their shoe.
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After the commandtake the strain

the upper body is shifted backwards with the left leg extended to slightly bent. The right leg
is already bent and tensed for the catapult movement backwards.

In this position the judge coects the centre line (red) with his hands left or right until it is
centred.

after thisscenariothe commandfollowing: Pull!!!

In the case of an explosive start, the factors act:
the kinetic energy of théfalling body’,
and theexplosivestretching of the legs and torso muscles.

These sequences must be trained again and again. The best way to do this is on a trestle
with weight, during sparring pull in your own team.

To visualise the sequences, videos are helpful for analysis. Acousdice®macentration skills
with the help of commands are also helpful.
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max. Power max. Power

Time Time

uncontrolled start with 8 athletes Controlled start, all 8 athletes apply
power to the rope at the same time.

These twadiagramsshow how important it is that the athletes are prepared for the pull,
physically, psychologically, and mentally with all senses awake and ready for anything

11.2.4Foot positions

this foot position is used for walking or pressure chamfering withtibdy turned sideways
to the right.

This foot position is relatively narrow, and in case of missteps or slipping, disbalance can
throw the athlete or even the team off balance.

This active foot position enables a quick conversion from defensive to oféensi
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This foot position is used for the defensive,,the body is open and straight in the rope
from a light to a bent position.

This passive posture increases the load on joints and tendons.

11.2.5Hand position

These are hand positions with thedy turned to the right side of the rope. The left arm is
extended, and the right arm is slightly to strongly bent, depending on the pressure on the
rope.

The bent arm can lead to a small congestion of blood (hyperacidity).
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These hand positiorsre mostly used in open body positions, waiting periods or defensive
work.

The straight hand position results in better blood circulation.

This hand position also results in a more stable posture.

By turning the righthand outwards, is a danger th#te upper body will turn outwards,
resulting in an unfavourable body position, the-called right pressure is created. This
means that the rear and front pullers must compensate for this so that no disbalance occurs.
This results in a loss of power arfdust to the rear.

It is essential to pay attention to these points during training.
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11.2.6Attack position

The posture and movement structures are basically divided into two main groups. these
experience a constant alternation between offensive atelensive positions in a combat
situation.

0 Open pull position

Scope pulk.  loose and deep soils

Partly for pressure soils

Pros: Load on the back is distributed over both muscle groups along the spine

The arms are relatively stretched, thiess blood congestion

Cons: A better attack can be triggered by the opponent.

This position can cause a certain instability in young athletes.
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