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ff ^ The focus of this article is on the following 
questions: What are the phases of best adapt
ability? When should the systematic training 
process start at the latest to develop stable 
motives for competitive sport? Which basis-
regulating motor abilities (flexibility, speed, 
aerobic endurance, ond maximal strength) and 
skills must be developed and at which time 
should this happen depending on the athleteis 
later special event? Basically three training 
phases are distinguished: basic training, con
necting or build-up training, and high-perfor
mance training. Different models of training 
periodization ore presented. It is emphasized 
that particularly high-performance training is 
individual training. The importance of restora
tion during training periods including peak loads 
is einphasized. A ^ 
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1 Basic thoughts 

The development from beginner to top-level 
athlete takes six to eight years. The contents of 
training during this period are determined by the 
athlete's individual disposition, the performance 
aim, the structure of the regimen to attain this 
aim and the available competition system. When 
planning multi-year training, its contents must 
be adapted to the athlete's physiological devel-
opment.Let us, therefore, take a look at the dif
ferent developmental stages of the biological 
growth and maturation process. 

Figure I (next page) shows that, from the age 
of 10 onwards, the development of boys and girls 
is different. While the girls have only about an
other 1.3 years before entering the first puberal 
phase (pubescence), the boys have 3.2 years. 
Correspondingly, puberty for the girls comes to 
an end sooner than for the boys. On reaching 
sexual maturity, the secondary sex characteristics 
are fully developed, growth in height is almost 
finished and there is a different intrasecrelory 
situation. These characteristics have an important 
effect on further adaptation behaviour. If the 
thesis that training should go hand in hand with 
biological development is true, boys and girls be
tween 12 and 17 years of age should require dif
ferent training contents. However, in most cases, 
this demand cannot be met because of organisa
tional problems. In the context of this paper it is 
of decisive importance that, from an objective 
point of view, girls should be able to achieve 
international top-level performances by thc age 
of 18 or 19. This is normally impossible for boys. 

The hulld-up of multi-year training concerns 
not only the complete biological status but also 
the answers to the following questions: What are 
the phases of optimum motor learning in the in
dividual process? What are the phases of best 
adaptability? In which phases of individual growth 
does the greatest development of personality 
take place, i.e., when, at the latest, should sys
tematic training start to develop stable motiva
tion for competitive sport? And finally the fol
lowing question inevitably arises: What basic 
motor abilities and skills should be developed and 
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Figure 1: Stages of the biological maturation process of humans 

at which time, with reference to the later special 
event? It may certainly be assumed that, as far as 
this question is concerned, there are considerable 
differences between the endurance and power 
events. 

2 The most favourable phases for 
motor learning 

The first phase of motor learnmg starts at 
birth. In no other developmental phase is pro
gress so great as during the first year of life. 
During this phase there is also an interaction 
between motor and mental learning. Later this 
close interaction is, to a great extent, lost. The 
second phase of favourable conditions for motor 
learning is reached at the age of 5 to 8. In sports 
that make high demands on the co-ordinative 
abilities, as, for example, rhythmic gymnastics, 
apparatus gymnastics and figure skating, this 
phase of optimal learning is deliberately used to 
learn a wide spectrum of inovement skills in a 
playful way, so that they are available during 
later phases of training. Even children who do 
not systematically train develop their movement 
repertoire between 5 and 8 years of age. The 
movements learned at that age determine the 
motor profile of human beings for the rest of 
their lives. There is also a third phase of good 
motor learning ability. This Is the phase after the 
second growth spurt, i.e. between the ages of 10 
and 13 in boys and between the ages of 10 and 
11 in girls. Athletics training proper should start 
during this short developmental phase. The 
emphasis of training should be placed on the 
development of co-ordination, speed and flexi
bility. During the first phase of puberty, pubes
cence, motor learning is reduced or even dis

turbed. The initial growth in height, the Changed 
relationship between force and load, as well as 
mental instability, all lead to co-ordination prob
lems, which can be so pronounced that the 
young athlete is temporarily unable to execute 
previously mastered movements. In the second 
stage of puberty, adolescence, the third phase of 
motor learning starts. This is a phase which many 
girls and boys no longer use actively to improve 
their co-ordination. However, this phase is ex
tremely important because here the period of 
highest adaptabil ity coincides with the last 
favourable phase of motor learning. If this phase 
cannot be used optimally for the development of 
basic athletic performance, then the attainment 
of later top-level performances will be limited. It 
can be concluded that the quality of the training 
of young athletes and the accompanying compe
tition structure determine the quality of every 
national system for the promotion of competitive 
sport. 

3 The basic motor abilities 

Each sport has its own specific performance 
structure. The performance of an individual ath
lete, however, has its own unique structure, which, 
depending on the athlete's type of nen/ous system, 
can deviate considerably from the norm. How
ever, regardless of the specificity of the respec
tive sport and the individual variability, there are 
basic motor abilities which need to be developed 
during multi-year training. These basic abilities 
are: 

• flexibility, 
• speed, 
• aerobic endurance, and, for explosive 

power disciplines, 
• maximum strength. 
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Figure 2: The phases of optimum nnotor learning 

Flexibility ensures a maximum range of move
ment and guarantees the rhythmic alternation 
between maximum tension and relaxation. A per
manently shortened muscle means not only that 
movement is restricted but also that the state of 
relaxation required for an explosive contraction 
is never reached. It also leads to an imbalance 
within the interaction of the muscle groups and 
it does not provide sufficient protection for the 
joint with which it is associated. At an early age 
children are naturally supple but systematical 
work to retain this condition must be carried out 
from the very first workout. 

Speed is a performance-determining factor for 
almost all athletic events. It can be developed 
only if there is a maximum plasticity of the cere
bral cortex, which happens only during childhood 
and youth. The development of speed through an 
increase in stride rate is a primary task of con
necting training. 

Aerobic capacity directly regulates perfor
mance in the endurance events and also facili
tates recovery after physical exercise. It is, there
fore, an important prerequisite for carrying out 
high overall loads in training. The systematic in
crease of total load is essential for the dynamic 
development of performance over a long period. 
Aerobic endurance is, therefore, a performance-
determining factor for the endurance events and 
at the same time a prerequisite for fast recovery. 

Maximum strength is the basic ability needed 
for all strength and power events. This includes 
the strength-endurance events [e.g. cross-country 
running), The peculiarity of these events is that 
the increase of maximum strength must take 

place primarily through the improvement of 
intra- and intermuscular co-ordination, because 
muscle hypertrophy would result in an undesir
able increase in weight. The maximum responsive 
to strength stimuli is reached during the post-
puberal phase, Figures 1 and 2 show the physio
logically favourable motor learning and adapta
tion phases. 

4 Mul t i -year bui ld-up of t ra in ing 

Periodization can be defined as the time struc
ture for the development of athletic fitness. 
There is a periodization, or time structure, for a 
training year and a periodization for multi-year 
training for the development of top perfor
mances. Basically three training phases can be 
distinguished: 

1) Basic Training (BT), 

2) Build-up Training (BUT) including (a) BUT 
during puberty and (b) BUT during the post-
puberal phase and 

3) High-performance Training (HPT). 

The time structure of these training phases is 
different in each sport and is very much deter
mined by the age at which top performances are 
achieved. The structural model shown in Table 1 
takes into account the phases of best motor learn
ing, the highest dynamics of adaptation and the 
age for achieving top performance. 

Basic training is always done in the form of 
group training. There is no need to periodise the 
training year. Training means arc used through
out the year in a complex way. The athletes take 
part in as many competitions as are available. 
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Table 1: Basic structure of the multi-year build-up in athletics 

Training phase 

BT 

BUT 

HPT 

Duration 

4 years 

3 years 
2 years 

2 to 4 
Olympic cycles 

Age 

Girls Boys 

7-11 8-13 

12-15 14-15 
16-17 l 7 - i a 

frortt 18 years , from 19 years 
onwards ' onwards 

Structure of sport promotion 

Training centres in spori groups 

Special classes at sport schools or 
Iraimng centres in sport groups, Olympic 
framing centres or training in a national 
course system 

The objectives of this phase of training are: 
• the development of stable motivation for 

regular training; 
• the development of basic characteristics 

such as discipline, readiness to perform, 
concentration, mobilisation, etc. 

• the young athletes learn to master their 
bodies in an all-round way and expand 
their repertoire of movements. 

These objectives are realised through 
• multi-faceted general athletic training, 

making high demands on the development 
of coordination, flexibility and speed. 

The decisive criterion for judging the athletes' 
progress is not their absolute performances but 
the increase in performance achieved from year 
to year. The aim should be three training sessions 
per week of 60 to 90 minutes each. The training 
year comprises 42 training weeks. The planning 
to be aimed at Is shown in Table 2. 

5 Connecting t ra in ing 

Connecting training (CT) Is a complex training 
phase because the first stage encompasses the 
period of puberty. Connecting training must 
therefore necessarily be divided into two stages: 
>• the puberal phase of build-up training and 
>• the post-puberal phase of build-up training. 

The puberal phase of build-up training is the 
continuation of basic training. Training is carried 
out in training groups. In this phase there is no 
need for periodization, because competitions are 

Table 2: Model of basic training (BT) for athletics 

carried out at any time in the course of the year. 

The objectives of this phase are: 
• development of stable mental characteris

tics for the purposeful management of 
training demands; 

• the development of all co-ordinative and 
physical abilities and the ability to achieve 
personal best performances in several 
events each year. 

As in basic training, these goals are realised by 
a multi-faceted, general athletic training, making 
high demands on the development of co-ordina
tion, speed, general strength and aerobic endur
ance. During this phase, training is carried out in 
several athletics events, in swimming, in skiing 
and in ball games! Competitions are held in dif
ferent athletic events. Twice a year (December and 
May) the athlete takes part in combined-event 
competitions (e.g. heptathlon). The results of 
these provide a special documentation of the 
athlete's progress. The basic structure striven for 
is presented in Table 3. 

G The puberal phast' o f 
connecting training 

During this training phase the athletes begin 
to specialize and they receive individual coaching. 
They train according to individual training plans 
and training is periodised (double periodization is 
normal). Preparation for peak competitions (In
ternational meetings, national championships) is 
done in a target-oriented manner. 

i s t yea ro f BT 
2^ year of BT 
3"^ year of BT 
4tti year of BT 

Training session per week [min] 

2 X 60min 
3 X 60-90min 

3x90m in 
3 X 90min 

There are addiiKmally 20 to 30 competitions per year 

Training weeks 

40 
42 
42 
45 

per year Training flours per year 

120ti 
157tl 
170h 
200h 

Table 3: Model of connecting training 

Training phase Trainirig 

BUT (puberal) 1. 
BUT (puberal) 2. 
BUT (puberal) 3. 
BUT (post-puberal) 4, 
BUT (post-puberal) 5. 

year Training sessions per week [min] Training weeks 

3(90) 
4(90) 
4(90) 
5(90) 

6(90-120) 

45 
4S 
45 
45 
45 

per year Training time per year [hours] 

200 
270 
270 

about 350 
about 400-450 
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The objectives of this training phase are: 
• the consolidation of the motivation for 

performance-orientated training and 
• the development of a high aspiration level 

regarding one's personal performance, 
based on a still predominantly general ath
letic training. 

The focus of training is on 
>• the development of coordination, the learn

ing of a biomechanically sound competition 
technique and 

>• the continuation of the development of the 
speed. 

In addition, the following new elements of 
training are introduced: 

•^•tempo runs for the development of anaero
bic endurance (as a part of endurance train
ing) and 

•-: maximum strength training (for the power 
events). 

This means that, in this phase of long-term 
performance build-up, a process of intensifica
tion and specialisation is started for the first 
time, although the increase in load takes place 
via the amount of training. 

Although specialisation is now necessary, a too 
early general specialisation must be avoided. It 
can often be observed that the same training 
methods used in high-performance training are 
also used in the training of 16- and 17-year-old 
athletes. This may result in high performances in 
the specific event but there is a danger of too 
early stagnation. The athlete is no longer able to 
adapt appropriately. In this training phase and 
the problem of regeneration becomes important 
for the first time (cf. Figure 3). 

While, during basic training and in the puberal 
phase, there is plenty of time for the young per
son's organism to recover in a natural way, the 
increasing load and the start of specialisation 
make recovery more difficult. Recovery must be 
organised as an active part of the training pro
cess. 

In Figure 4 an ideal model is shown which can
not give an answer to the immediately occurring 
question of what happens to athletes who take 
up training at a later time. First it should be men
tioned that in some countries, e.g. China, Cuba, 
South Africa, the ideal model is reality. Moreover, 
there is no late start of training in several sports. 
However, as far as athletics is concerned, many 
countries cannot prevent the late integration of 
talented boys and girls into systematic training. 
Like the early starters, the late starters must go 
through the various training phases. However, 
the periods are shortened, depending on the 
starting age. 

The plan for a 15-year-old child is, for exam
ple, as follows: 
15^̂  year ->• basic training 
16'̂ '' year -*- basic training/connecting training 
17̂ 1̂  year -*• connecting training 
18"! year •- connecting training 
19 '̂' year -*- transition to high-performance 

training. 

8 High-performance training 

The objective of high-performance training is 
the preparation of individual and/or absolute top 
performances and to realise these performances 
at peak competitions, taking into account the 

Training 

Loads (Quality, 
Intensity, Volume) Recovery 

Adaptation 

Figure 3: Loading and recovery as the two sides of the training process 
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Figure 4: Long-term performance build-up from beginner to tiigh-performance athlete 

laws of developing athletic fitness and using the 
means of training control. The training year or 
the development of athletic fitness Is character
ized by a defined time structure (periodization). A 
time structure which is typical of double periodi
zation is shown in Toble 4. 

9 1998/99 periodization model 

The proposed periodization model for 1998/99 
is the that of the preparation for the Olympic 
Games 2000. It is expected to develop an athletes 
(V. Patoulidouls) performance ability In 1998/99 
to an extent that good quality training tests can 
be achieved in the Olympic year. 

The period from August 14 to September 13 is 
called mesocycle la and serves as initial training. 
September 14, 1998, is determined as the start of 
the training year, so that the structure of both 
training years, 1998/99 and 1999/2000, is identi-

Table 4: Structural model of double periodization 

cal, so that the results can be compared (see 
Tables 5 ond 6). 

Using this periodization model, the training 
contents can be planned in cycles of six weeks 
and the adaptation can be controlled by means 
of a test system. The direct competition prepara
tion is planned on the basis of the results of the 
qualifying competitions. A single periodization 
method is successfully followed by throwing ath
letes (see Table /). 

The training of marathon runners is character
ized by multiple periodization, determined by the 
peak marathon competitions. The question is 
often asked as to why a mesocycle should be 6 
weeks long. The answer was found after many 
years of intensive research. Six weeks are needed 
for reaching manifold adaptations. The adapta
tion process (Model of the dynamics of adapta
tion according to NEUMANN, G. et al. 1991) in 
cludes 4 phases; 

Double periodization 

ist macrocycle 

2"*^ macrocycle 

3"^ macrocycle 

1 ̂  mesocycle 

2"*^ mesocycle 

3"^ mesocycle 

4'*^ mesocycle 

ist_4th mesocycle 

5**̂  mesocycle 
6*^ mesocycle 

7th mesocycle 

5th_7th mesocycle 

Direct competition preparation 

6 weeks 

6 weeks 

6 weeks 

4-5 weet<s 

22-23 weeks 

6 weeks 

6 weeks 

6-8 weeks 

18-20 weeks 

5-8 weeks 

1̂ 1 preparation period 

Competition s e r i ^ 

^ preparation period 

Competition-series 

Preparation for the international peak competition 
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1^' phase Development of the basic technical 
model (signal transformation - dura
tion: 7 days) 

2"^' phase Adaptation of the energy-supplying 
systems to the higher load (energy 
provision - duration: 21 days) 

3'''̂  phase Membrane changes and changes of 
the enzyme household [energy trans
formation - duration: 7 days) 

4'^ phase Structural change and adaptation of 
the internal regulation processes to 
the structural changes (duration: 42 
days). 

This time structure applies to schedules includ
ing daily training. Of course, the adaptation 
processes are not completed in these six weeks. 
At least twelve weeks tare needed for a proper 
build-up iraining. A shorter training period does 
not guarantee a stable performance over several 
training weeks. 

It is a well-known fact that there are different 
models of periodization all over the world. In the 
former Soviet Union mesocycles consisted of four 
weeks, following the structural model by MAiwt-
JEW. This model is still used in Cuba. There are also 
periodization models with variable time intervals 
for the mesocycle. 

In any case the following prerequisites must be 
fulfilled: 

• The periodization model must be appropri
ate, i.e., the athlete must reach his or her 
best performance at the peak competition. 

• The periodization model must ensure an 
effective training control. 

• The training done must be reproducible. It 
must be possible to state clearly what 
amount of training is necessary to achieve 
a certain adaptation which will lead to a 
defined athletic result. 

High-performance training is individual train
ing. As the athlete grows older, there is an 

Table 5: The 1998/99 training year 

Macrocycle 

1 s' Macrocycle 

2^^ macrocycle 

3"^ macrocycle 

Mesocycle 

Mesocycle 1 a 
Mesocycle 1 
Mesocycle 2 
Mesocycle 3 
Mesocycle 4 

Mesocycle 5 
Mesocycle 6 
Mesocycle 7 

Direci competitior 
preparation 

Date 

8/29-9/13 
9/14-10/24 

10/25-12/6 
12/7-1/17 
1/16-2/28 

3 /1 -4 /n 
4/12-5/22 
5/23-7/4 

trom 7/5 on 

Number of weeks 

3 
6 
6 
6 
6 

6 
6 
6 

' 
Main contents 

Inilial training 
General training +13 
[2 + strength 
l l + power 
Tests or competitions 

I J + strength 
|.| -f power 
Competitions 

Duration and contents depend on whether Patoulidou will qualify tor 
the World Championships In Sevilla 

Table 6: The 1999/2000 training year 

Macrocycle 

1®' Macrocycle 

2 " ' ' macrocycle 

3"^ macrocycle 

Mesocycle 

Mesocycle 1 
Mesocycle 2 
Mesocycle 3 
Mesocycle 4 

Mesocycle 5 
Mesocycle 6 
Mesocycle 7 

Dale 

9/13-10/24 
10/25-12/5 

12/6-1/16 
1/17-2/27 

2/28-4/9 
4/10-5/21 
5/22-7/3 

Direct competition 
preparation from 7/5 on 

Number of weeks 

6 
6 
6 
6 

6 
6 
6 

Main contents 

General training +13 
I2 + Slrength 
It + power 
Tests or competitions 

I2 + strengih 
l l + power 
Competitions 

Duration and contenis depend on whether Patoulidou will qualify for 
the Olympic Games 

Table 7: Structural model of single periodization 

angle periodization | 

1 ^ macrocycle 

TP^ macrocycle 

1 ^ mesocycle 

2 " ^ mesocycle 
3"^ mesocycie 

4 '^ mesocycte 
5'^ mesocycle 

(6'*^ mesocycle 

71*1 mesocycle 

1 " ' -7 ' * ' mesocycle 

Dired competition preparation 

6 weeks 

6 weeks 

6 weeks 

4-5 weeks 
6 weeks 

6 weeks) 

6-8 weeks 

42-44 weeks or 36-38 weeks 

5-8 weeks 
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increase in intensity and training gets more spe
cialized. In spite of this, there must be a large 
amount of basic training. A permanent problem 
in high-performance training is to assess correctly 
the load tolerance of the athletes. During those 
training periods which include peak loads, the 
correct management of the restoration process 
becomes the yardstick of training quality. [ ? ^ 3 
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