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PERIODIZATION OF VOLLEYBALL TRAINING: CHARACTERIZATION 
OF TRAINING LOADS DISTRIBUTION IN DIFFERENT MACROCYCLES 
OF BRAZILIAN NATIONAL U-19 MALE PLAYERS

JULIANA ASTOLPHO LOPES, KARINA ALVES DA SILVA,  
LUIZ CLÁUDIO REEBERG STANGANELLI
Center for Physical Education and Sport, State University of Londrina, Londrina, Brazil

Abstract
Purpose. The objective was to characterize training loads distribution among Brazilian national U-19 male volleyball 
players.
Methods. Documentary research was performed to analyse 8 training diaries. The contents were tabulated in a spreadsheet 
and classified into variables and subvariables. Data for each macrocycle were classified depending on the time spent on each 
variable and the percentage of time on each of them. To identify differences in time of each year for each training attribute, 
a model was executed in minutes and another based on the percentage of time spent on each variable (technical-tactical training, 
physical conditioning, physical tests, friendly games, recreational activities, official games) and subvariable (weight training, 
anaerobic power, aerobic power, jumping power, flexibility, postural work, recovery activities, proprioception, coordination). 
The results were stratified by tertiles. The Levene’s test verified the homogeneity assumption. Comparisons involved analysis 
of variance test followed by the Bonferroni post-hoc, with a significance of p < 0.05. The data are presented as descriptive 
statistics.
Results. The longest macrocycle lasted 29 weeks and the shortest 12 weeks. The largest distribution was for technical-tactical 
training (ca. 49.2%) followed by physical conditioning (ca. 27.5%). No significant differences were found between the variables 
during the analysed period. However, weight training became the main method of physical conditioning over the years; this 
variable improved as the training loads adjusted to the real game demands.
Conclusions. The observed periodization corroborates the training methodology indicated by literature. Characterizing 
sports preparation macrocycles can guide trainers to establish their own effective periodization models.
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Introduction

Volleyball is a sport of a complex and unpredictable 
nature owing to oscillations in the conditions in which 
the game actions can happen. The game consists of sev-
eral actions of power and agility, consisting of multiple 
(short) sessions of high-intensity efforts, interspersed 
with short rest periods [1, 2], thus it is characterized 
as an acyclic and intermittent mode, in which the active 
phase is predominated by the alactic anaerobic path-
way and the pause by the oxidative pathway [3, 4].

Performance in volleyball, as in other sports, is due 
to multidisciplinary work followed by specialized 

sports training, with the planning of all the solicited 
activities during the athlete preparation season being 
essential. It is therefore important to establish diver-
sified strategies and stimuli for each stage of prepa-
ration so that individuals achieve all the desired ef-
fects within a pre-established time [5]. This process 
must be organized as a combination of different stag-
es, constituting the macrocycles of periodization.

At each stage of periodization, there are specific ob-
jectives to be achieved and, in the course of these, the 
training loads must be adjusted sufficiently to promote 
physiological responses consistent with the different 
proposed stimuli, providing improvement in athlete 
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conditioning [6]. However, in view of the complexity of 
the process involving periodization, Garganta [7] states 
that, in order to achieve sporting success, it is neces-
sary that the methods used in structuring training 
be based on scientific knowledge, associated with the 
work performed in practice.

The knowledge produced by scientific research on 
the systematized practice of volleyball is justified by 
the subsidies that can be found, promoting the evolu-
tion of increasingly specialized training methods [8]. 
Therefore, for competitive level advancement, analyses 
of the particular characteristics of the game, its evolu-
tionary tendencies, and its repercussions in the training 
system are determining factors.

Brazilian volleyball teams achieved satisfactory 
results in all categories. In men’s volleyball, the adult 
team occupies the first place in the ‘FIVB Senior 
World Ranking,’ while the U-19 team is in sixth posi-
tion in the ‘FIVB World Ranking – Boys U19’ [9]. These 
classifications indicate success in the work that the 
technical commissions have developed over the years 
in the process of preparing Brazilian teams, from the 
basic categories.

Characterization of the sports preparation of teams 
which are considered references in the modality could 
help systematize the work directed at the orientation 
and control of the training process. However, studies 
with the objective of investigating strategies of struc-
turing periodization in volleyball are scarce. There 
are only analyses of a single preparation macrocycle 
[10, 11] or part of it [12], while the present study ex-
plores 8 different macrocycles. Thus, the aim of the 
study was to characterize the contents distribution in 
different macrocycles in men’s U-19 volleyball category 
when preparing for continental and world competitions.

It is possible that the analysis of the association be-
tween the training loads used, sequence, and connec-
tion of the completed stages, as well as the volume 
distribution of the preparation variables in different 
macrocycles will contribute to the solution of problems 
arising from the structuring of volleyball sports train-
ing. This type of information could serve as a guide in 
the sports preparation process for athletes in this par-
ticular category.

Material and methods

The present study constituted quantitative docu-
mentary research. Documentary research involves the 
use of documents and written texts as source materi-
als to select and evaluate evidence [13]. The sample 
consisted of 8 training diaries that described the 

training sessions completed by Brazilian men’s U-19 
volleyball teams during 8 macrocycles of preparation 
in years 2001, 2002, 2003, 2004, 2005, 2006, 2007, 
and 2009, among which the odd years refer to the prep-
aration in the world championships and even years to 
the South American championships. Each training diary 
presented a preparation macrocycle, with information 
on the content of each training session and the respec-
tive hourly loads. The selection of the 8 training diaries 
occurred because the coach made available the infor-
mation for the period of 2001–2009. The latest or oldest 
data were not evaluated.

A quantitative analysis of the selected documents 
(training diaries) was carried out. This analysis was 
divided into 3 steps for better extraction of the data:

1. Pre-analysis: the training diaries were read by 
the technical committee of the Brazilian men’s U-19 
volleyball team in order to organize and prepare the 
material.

2. Exploration of the material: in this step, decisions 
were taken on the most appropriate way to explore the 
material, involving codification tasks such as:

– the choice of units of training volume in minutes 
and weeks;

– the choice of counting rules: the daily total volume 
of each variable and subvariable and their total weekly 
volume were quantified;

– classification of the contents of the training dia-
ries into training variables (total time, technical-tactical 
training, physical conditioning, physical tests, friendly 
games, recreational activities, official games) and sub-
variables that comprised physical conditioning (weight 
training, power of jumps, anaerobic power, flexibility, 
coordination, postural work, recovery activities, pro-
prioception, aerobic power); the subvariables were as-
sembled with the consideration of the physical condi-
tioning exercises applied.

At this stage, the data were tabulated by using an 
Excel spreadsheet. The units of the hourly loads of each 
training day were described in minutes, stipulating the 
time values used in each variable and subvariable that 
composed the preparation macrocycles. Next, the vol-
umes of each variable and subvariable were stipulated 
weekly; finally, the number of weeks used in the prep-
aration of each macrocycle was defined.

It should be noted that there was no intervention 
or manipulation of the data by the researcher. The 
description of the content was performed in full, as it 
is in the training diaries.

A complete tabulation of one of the training diaries 
was also performed, and after 10 days, the same col-
lection was re-performed in order to establish intra-
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rater accuracy and obtain a reliability criterion for the 
collection.

3. Data handling, interference, and interpretation: 
in this final step, statistical procedures were carried 
out to clarify the information obtained.

The SPSS version 20 statistical software was used 
for the analysis. Initially, one of the years of the survey 
was randomly selected to verify the reliability (accu-
racy) of the data collection and typing. For this, the in-
formation was tabulated and analysed twice at different 
moments by the researcher. Accuracy was evaluated 
by verifying differences between the information in 
the 2 tabulations. The difference was transformed into 
a percentage scale and reduced to 100 to identify the 
percentage of accuracy, in which the mean of the pre-
cision value as a percentage was performed with all 
variables and subvariables collected, thus determining 
the general accuracy of the research; the percentage 
accuracy obtained presented a mean of 99.5 ± 0.95 
between the values of the 2 collections.

Data are presented as mean and standard devia-
tion, absolute and relative frequency weighted by weeks. 
Weighting by the number of weeks was necessary to 
balance the difference in the number of training weeks 
between the years.

To identify the differences in the training volume 
of each year and for each training variable, 2 models 
were executed. The first model considered time in min-
utes, and the other one was based on the percentage of 
time of each variable in relation to the total training in 

the year, and the percentage of time of each subvari-
able related to the total physical conditioning time.

The Levene’s test was applied to verify the assump-
tion of homogeneity of variances. As the assumption 
was met, comparisons were performed by using the 
variance analysis (ANOVA) test followed by the Bon-
ferroni post-hoc test. All analyses obeyed a significance 
criterion of p < 0.05.

Ethical approval
The conducted research is not related to either hu-

man or animal use.

Results

When analysing the data, alterations were observed 
in the total duration of the macrocycles between the 
years, since the number of weeks that composed each 
of them was 22 in 2001, 16 in 2002, 19 in 2003, 18 in 
2004, 21 in 2005, 12 in 2006, 18 in 2007, and 29 in 
2009. Thus, the duration of the macrocycles was simi-
lar, with the exception of 2006 (lowest) and 2009 
(highest).

In Table 1, the mean values of the weekly training 
volume of each variable in the different preparation 
macrocycles are presented, as well as the distribution 
in percentages for each evaluated year.

As for the distribution of the general volume, no sta-
tistically significant differences were found between 
the macrocycles in any of the variables, either for the 

Table 1. Mean and standard deviation values of the weekly training duration (minutes) of each variable and percentage  
of time distribution for each training aspect

Variables
Macrocycles

p ES
2001 2002 2003 2004 2005 2006 2007 2009

TO (min) 1027 ± 64 942 ± 75 993 ± 69 1033 ± 71 995 ± 66 1109 ± 87 1072 ± 71 934 ± 56 0.67 0.03
TT (min) 487 ± 51 500 ± 60 427 ± 55 516 ± 56 484 ± 52 558 ± 69 558 ± 57 514 ± 44 0.80 0.03
PC (min) 289 ± 29 244 ± 35 244 ± 32 316 ± 33 275 ± 31 302 ± 40 309 ± 33 281 ± 26 0.71 0.03
PT (min) 19 ± 9 30 ± 10 15 ± 9 6 ± 10 29 ± 9 10 ± 12 13 ± 10 0 ± 8 0.29 0.06
FG (min) 199 ± 44 141 ± 51 253 ± 47 166 ± 48 167 ± 45 205 ± 59 149 ± 49 107 ± 38 0.43 0.05
RA (min) 8 ± 3 8 ± 4 12 ± 4 7 ± 4 10 ± 4 0 ± 5 2 ± 4 3 ± 3 0.45 0.04
OG (min) 23 ± 22 19 ± 26 40 ± 24 22 ± 25 31 ± 23 34 ± 30 41 ± 25 29 ± 19 0.10 0.01
TT (%) 44.9 ± 3.7 53.9 ± 4.3 39.8 ± 3.9 51.4 ± 4 47.6 ± 3.7 51 ± 4.9 51.3 ± 4 53.6 ± 3.2 0.14 0.07
PC (%) 30.8 ± 2.6 25.1 ± 3 22.6 ± 2.8 29.6 ± 2.8 26.4 ± 2.6 27.1 ± 3.5 28.3 ± 2.8 29.9 ± 2.2 0.40 0.05
PT (%) 1.5 ± 1.9 2.9 ± 2.2 6.1 ± 2 0.4 ± 2.1 2.7 ± 1.9 0.9 ± 2.5 1.4 ± 2.1 0.0 ± 1.6 0.46 0.04
FG (%) 18.9 ± 4.2 14.9 ± 4.9 25.7 ± 4.5 14.1 ± 4.7 17.1 ± 4.3 17.1 ± 5.7 14 ± 4.6 12.4 ± 3.7 0.50 0.04
RA (%) 0.7 ± 0.4 0.8 ± 0.5 0.9 ± 0.5 1.3 ± 0.5 0.9 ± 0.4 0.0 ± 0.6 0.3 ± 0.5 0.3 ± 0.3 0.59 0.04
OG (%) 3.2 ± 3.1 2.4 ± 3.6 4.9 ± 3.3 3.1 ± 3.4 5.3 ± 3.1 3.9 ± 4.1 4.7 ± 3.4 3.8 ± 2.6 0.99 0.00

TO – total, TT – technical-tactical training, PC – physical conditioning, PT – physical tests, FG – friendly games,  
RA – recreational activities, OG – official games, ES – effect size
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absolute values or for the percentages. However, when 
analysing the data in an absolute way, one can observe 
that the macrocycles with the highest total time of train-
ing were in years 2001, 2004, 2006, and 2007 (1027, 
1033, 1109, and 1072 minutes per week, respectively).

Table 2 presents the values of the weekly mean 
(minutes) and standard deviation of each subvariable 
that composed physical conditioning, together with 
the distribution as a percentage of the volume of each 
subvariable in the different macrocycles. When ana-
lysing the absolute data, significant differences were 
observed between the subvariables, with the exception 
of flexibility and proprioception. Regarding the distri-
bution of the percentage values, the results were similar 
to those for the absolute data, with the addition of aero-
bic power, which also did not present statistically sig-
nificant differences.

It was possible to verify that within the physical con-
ditioning, the training with weights subvariable pre-
sented the largest volume. By 2005, it had a distribution 
close to 60%, with values of 59.3%, 54.5%, 63.9%, 
56.7%, and 62.6% in 2001, 2002, 2003, 2004, and 2005, 
respectively. However, a significant increase in volume 
was observed from 2006 (83.6%), which remained 
similar in the macrocycles of 2007 (80.9%) and 2009 
(85.8%).

The power of jumps was most used in the years of 
2002 (9.6%) and 2003 (6.9%). Anaerobic potency prep-
aration (anaerobic power) presented values of 17.4%, 
12.9%, 11.9%, and 15.8% in years 2001–2004 and 
decreased in 2005 (3%) and 2009 (0.7%); this variable 
was not specifically trained in 2006 or 2007.

In relation to flexibility, the years with highest vol-
ume were 2001 and 2005; however, there were no sig-
nificant differences in the distribution of this subvari-
able among the macrocycles, with 17.5% in 2001, 9.5% 
in 2002, 8.9% in 2003, 9.2% in 2004, 22.7% in 2005, 
13.3% in 2006, 9.9% in 2007, and 9.9% in 2009.

Specific coordination training began to be included 
only in 2005, although with a low proportion of 1.1% 
(2005), 0.1% (2006), 0.9% (2007), and 2.1% (2009).

In addition, as part of the physical preparation, ac-
tivities characterized as postural work were performed 
in the macrocycles of 2002 (5.9%), 2004 (7.1%), 2005 
(3.8%), 2006 (1.8%), and 2007 (3.6%). Activities clas-
sified as recovery were also included, with higher vol-
umes in 2002 (5.9%), 2003 (7.8%), 2004 (10.2), and 
2005 (6.1%).

Aerobic power training was performed in 2001 
(2.8%), 2002 (1.7%), and 2003 (0.6%), whereas proprio-
ception was used only in 2001 (0.1%).

Table 2. Mean and standard deviation values of the weekly training duration (minutes) of each physical conditioning 
subvariable and percentage of time distribution for each macrocycle

Subvariables
Macrocycles

p ES
2001 2002 2003 2004 2005 2006 2007 2009

TW (min) 181 ± 21 157 ± 28 150 ± 24 149 ± 24 164 ± 21 239 ± 35 247 ± 24 233 ± 16 < 0.01 0.15
PJ (min) 7 ± 3 22 ± 5 19 ± 4 2 ± 4 2 ± 3 0 ± 6 3 ± 4 2 ± 3 < 0.01 0.19
ANP (min) 53 ± 5 35 ± 7 39 ± 6 56 ± 6 13 ± 5 0 ± 9 0 ± 6 2 ± 4 < 0.01 0.49
FX (min) 42 ± 8 12 ± 10 26 ± 9 33 ± 9 37 ± 8 44 ± 13 34 ± 9 32 ± 6 0.46 0.05
COR (min) 0 ± 2 0 ± 3 0 ± 2 0 ± 2 4 ± 2 0 ± 3 2 ± 2 8 ± 2 0.02 0.12
POW (min) 0 ± 3 11 ± 3 0 ± 3 23 ± 3 16 ± 3 6 ± 4 9 ± 3 0 ± 2 < 0.01 0.34
RE (min) 4 ± 4 20 ± 5 18 ± 5 40 ± 5 26 ± 4 4 ± 7 11 ± 5 3 ± 3 < 0.01 0.33
PP (min) 1 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 1 0 ± 0 0 ± 0 0.79 0.03
PAE (min) 8 ± 2 7 ± 3 1 ± 2 0 ± 2 0 ± 2 0 ± 4 0 ± 2 0 ± 2 0.04 0.10
TW (%) 59.3 ± 6.4 54.5 ± 8.8 63.9 ± 7.5 56.7 ± 7.5 62.6 ± 6.5 83.6 ± 11 80.9 ± 7.5 85.8 ± 5 < 0.01 0.16
PJ (%) 2 ± 1.2 9.6 ± 1.7 6.9 ± 1.4 1 ± 1.4 0.7 ± 1.2 0.0 ± 2.1 0.9 ± 1.4 0.6 ± 0.9 < 0.01 0.15
ANP (%) 17.4 ± 1.8 12.9 ± 2.5 11.9 ± 2.2 15.8 ± 2.2 3 ± 1.9 0.0 ± 3.2 0.0 ± 2.2 0.7 ± 1.4 < 0.01 0.42
FX (%) 17.5 ± 4.8 9.5 ± 6.5 8.9 ± 5.6 9.2 ± 5.6 22.7 ± 4.8 13.3 ± 8.2 9.9 ± 5.6 9.9 ± 3.7 0.34 0.06
COR (%) 0.0 ± 0.5 0.0 ± 0.7 0.0 ± 0.6 0.0 ± 0.6 1.1 ± 0.6 0.1 ± 0.9 0.9 ± 0.6 2.1 ± 0.4 0.02 0.12
POW (%) 0.0 ± 0.8 5.9 ± 1 0.0 ± 0.9 7.1 ± 0.9 3.8 ± 0.8 1.8 ± 1.3 3.6 ± 0.9 0.0 ± 0.6 < 0.01 0.33
RE (%) 0.9 ± 1 5.9 ± 1.4 7.8 ± 1.2 10.2 ± 1.2 6.1 ± 1 1.2 ± 1.7 3.8 ± 1.2 0.9 ± 0.8 < 0.01 0.33
PP (%) 0.1 ± 0.1 0.0 ± 0.1 0.0 ± 0.1 0.0 ± 0.1 0.0 ± 0.1 0.0 ± 0.1 0.0 ± 0.1 0.0 ± 0.0 0.79 0.03
PAE (%) 2.8 ± 0.7 1.7 ± 1 0.6 ± 0.9 0.0 ± 0.9 0.0 ± 0.7 0.0 ± 1.3 0.0 ± 0.9 0.0 ± 0.6 0.09 0.09

TW – training with weights, PJ – power of jumps, ANP – anaerobic power, FX – flexibility, COR – coordination,  
POW – postural work, RE – recovery activities, PP – proprioception, PAE – aerobic power, ES – effect size
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Discussion

The aim of the present study was to characterize 
the training loads of 8 macrocycles in U-19 men’s vol-
leyball. From the analysis of these macrocycles, it was 
possible to verify constancy in the structural planning 
of the applied training process, since, in general, no 
significant differences were found between the years 
in relation to the weekly volume or distribution of the 
variables presented in percentages.

Regarding the planning of the time distribution 
attributed to each variable, which includes the sports 
preparation, the technical-tactical training presented 
greater volume when compared with the other variables 
in all the years, composing more than 50% of the to-
tal macrocycle in 2002, 2004, 2006, 2007, and 2009. 
This large volume can be explained by the fact that the 
actions of the game are considered difficult to execute, 
requiring high control of technical ability from ath-
letes [14]. For elements linked to a well-executed tech-
nique of movements, decision-making, skill execution, 
and supporting actions (adjustment/movement with-
out the ball) are essential in the preparation of vol-
leyball, since these skills may be predominant in the 
discrimination of athletes of different levels [15].

In addition, volleyball has characteristics that are 
not totally predictable. Events do not always repeat in 
the same chronological order, requiring the athlete to 
master tactical strategies of play to overcome the ac-
tions of the opponent [16–18]. However, volleyball is 
not considered a modality of high complexity only for 
the technical-tactical demands, but also for the physi-
cal demands [19, 20].

Physical preparation plays a fundamental role in 
volleyball, aiming to develop capacities that allow to 
create favourable conditions for the dominance of game 
actions and achievement of a more effective competi-
tive attitude [21]. In accordance with these observa-
tions, the macrocycles analysed presented physical con-
ditioning as the second most trained variable (with 
the exception of 2003), with volumes close to 30% of 
the total macrocycle in years 2001, 2004, 2006, 2007, 
and 2009. Training with weights can improve maxi-
mum strength, power, sprint performance, and vertical 
jump height; reduce the incidence of injuries; and con-
tribute to shorter periods of injury recovery, thus 
minimizing the number of missed training sessions 
and missed competitions [22–24].

Physical conditioning encompasses the develop-
ment of several physical capacities, among which vol-
leyball priorities are constituted by flexibility, power, 
stamina, speed, agility, and aerobic power [25, 26], 

and there is a high demand on the neuromuscular 
system owing to such game actions as sprints, blocks, 
attacks, jumps, and displacements [2, 27].

From this perspective, it is possible to refer to mus-
cular strength as the main conditioning capacity to be 
developed for the modality, as it is essential for per-
forming vertical jumps, greatly required in volleyball 
[2, 28]. In accordance with these postulations, within 
the physical conditioning, the most commonly used 
type of training was strength, mainly through the use 
of training with weights. Significant differences were 
found among the macrocycles, since from 2001 to 2005, 
the distribution of training with weights was 54.5–
63.9% of the total physical conditioning, and from 
2006, a significant increase in volume was observed: 
83.6%, 80.9%, and 85.8% in 2006, 2007, and 2009, 
respectively.

The importance of training with weights is repre-
sented by the increase in its volume and distribution 
in the macrocycles over the years, mainly from 2006. 
In this sense, it is interesting to note that another sub-
variable, the power of jumps, which also targets the 
development of lower limb strength, presented a reverse 
process, demonstrating a significant decrease in vol-
ume and distribution from 2004. In addition, training 
with weights allows more efficient monitoring and con-
trol of individualized loads. In power of jumps, the 
required movements are more complex and depend 
on better intramuscular coordination, receiving in-
fluence from the corporal mass, related to the force 
of gravity, and limitations in the increase in the work 
load [29].

In addition, there is an overload factor, since verti-
cal jumps are used as part of training in other vari-
ables, mainly technical-tactical training, in which they 
are developed in a specific way and intensely required 
in actions of attack, block, and serve. In view of this, 
Pereira et al. [30] point to a greater risk of injury dur-
ing the execution of multiple jumps as, owing to the 
repetitive impact of this action, the ligaments can be 
affected, as well as the joints, mainly knees. In this way, 
training with weights seems to have a decisive influ-
ence on motor performance of volleyball athletes.

This evidence may have contributed to the reverse 
changes in the planning of macrocycles in relation to 
power of jumps and training with weights. However, 
there are indications that these 2 types of training, 
appropriately combined, with rationalizing volume and 
intensity, optimally promote lower limb power, and con-
sequently improve vertical jump performance in vol-
leyball athletes [31].

Two other physical conditioning subvariables also 
presented a significant reduction in their distribution 
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in the macrocycles over the years: anaerobic power and 
aerobic power training. With regard to the former, there 
was a significant reduction in volume from 2005 on-
wards, being more significant in the last 3 macrocycles 
(2006, 2007, and 2009), precisely in the years in which 
training with weights significantly increased in volume. 
As for specific aerobic training, this was used in low 
volumes only in the macrocycles of 2001–2003.

Another subvariable that stood out was flexibility. 
In volleyball, there are indications of benefits linked to 
an increase in the level of flexibility in athletes during 
sports preparation, such as improvement in the effi-
ciency of movement, coordination, strength, and verti-
cal jump height, in addition to a positive influence on 
the athlete’s posture [32–36]. Flexibility also reduces 
overloads and, consequently, minimizes the occur-
rence of injuries [33, 36].

All the macrocycles analysed included prescrip-
tion of recovery activities in order to re-establish the 
functional capacity of the body and optimize the prep-
aration of the athletes. However, there were significant 
differences between the years, with a greater volume of 
these activities mainly between years 2002 and 2005.

This difference can be explained by the fact that 
the recovery process is dependent on the type and du-
ration of the stressful event, since the recovery time 
is influenced by such oscillating factors as game out-
come and duration, opponent’s level, place of departure, 
training load, and level of athletes [37, 38]. For each 
macrocycle, there is a demand, and because the inves-
tigated period lasted nine years, there were changes 
among the athletes.

Regarding the specific training of coordination, one 
can observe that the specific training of this capacity 
occurred only from 2005, reaching a significant in-
crease in 2009, although with a much reduced volume. 
This capability enables potentialization of specific 
sports movements, involving lower energy expendi-
ture and the harmonization between them [14].

This fact may be associated with the reduced amount 
of research related to the specificity of coordination 
training in volleyball. Platonov [39] points out that the 
basis of the methodology of improving the coordination 
of movements is in improving the specific technical 
gesture of the modality, through general, complemen-
tary, specialized, and competitive exercises.

In addition, the prescription of activities that stimu-
lated postural work was observed, developed in the 
macrocycles in years 2002, 2004, 2005, 2006, and 
2007. Friendly games demonstrated expressive values 
during the macrocycles, being the third most used 
variable in the years, with the exception of 2003, in 

which the distribution of friendly games was higher 
than that of physical conditioning.

No studies were found related to the efficiency of 
this strategy in the periodization of volleyball. How-
ever, friendly games can aid sports preparation as 
a means of developing content that has been trained in 
macrocycles in a manner more similar to the target 
competition; they are also useful as an evaluation re-
source, helping identify possible ineffective technical 
and tactical actions and analyse athletes’ performance 
before the official games.

The specific evaluation of physical capacities is rep-
resented by the physical tests variable. There is evi-
dence of the positive impact of physical fitness en-
hancement on athlete performance, and the role of 
anthropometric characteristics in athlete detection and 
selection, suggesting a relationship between physical 
fitness and competitive level [25, 40]. Moreover, physi-
cal tests results serve as a parameter for the stimuli 
proposed during certain stages of each macrocycle.

During the investigation period, these tests pre-
sented a regular periodicity. The lack of significant dif-
ferences between the macrocycles indicated a necessity 
to use this variable at specific moments of planning. 
Marques Junior [3] suggests that physical tests should, 
at least, be used at the beginning and end of a season, 
emphasizing the importance of measuring the predom-
inant volleyball abilities, such as flexibility, strength, 
velocity, agility, jump ability, anaerobic power, and 
aerobic power [41].

In the case of volleyball, it is also important to apply 
physical tests that take into account the relationship 
of effort and pause, considering several factors, such as 
game situations, actions, and metabolic characteristics 
specific to the modality. Investigating the athletes’ 
physical status and possible relationships between 
the physical capacities that compose the sports prepa-
ration promotes the organization of training sessions 
which are more effective in the context of the specific 
physical demands of volleyball [20].

Finally, the macrocycles presented the prescrip-
tion of recreational activities at some moments, such 
as soccer games among athletes, as a method of inter-
action and playfulness among players.

Recreational activities can help in the process of 
sports preparation, since volleyball, besides having 
a recreational value, depends on harmonious coop-
eration among athletes. The game situations require 
teamwork, stimulating in each player a sense of per-
sonal and group responsibility for their individual 
performance and the ability to fit in with the rest of 
the team [42].
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In addition, a trend was observed in structuring the 
training variables, such as total training time, tech-
nical-tactical training, physical conditioning, physi-
cal tests, friendly games, recreational activities, and 
official games, since no significant differences were 
found related to the volume of training or distribution 
of each variable in the 8 macrocycles referring to the 
period of 2001–2009.

However, the volume and distribution of the physi-
cal conditioning subvariables presented changes over 
the years, indicating physical preparation orientation 
for the use of weight training. An important promi-
nence of this type of training was verified throughout 
the macrocycle and an increase over the years, mak-
ing up more than 80% of the physical fitness of vol-
leyball athletes from 2006. The emphasis on weight 
training throughout the process has relevance for the 
men’s U-19 category, precisely because of the sensi-
tivity of the age group to strength development and 
the morphological characteristics that these athletes 
present.

Other observed changes involved the following: the 
beginning of specific coordination training from 2005 
onwards; the exclusion of aerobic power specific train-
ing from 2004; the reduction in anaerobic power and 
jump training over the years. Although this decrease 
occurred, these subvariables were developed in the 
macrocycles respecting the principle of training speci-
ficity, in which aerobic power was improved through 
large volumes of technical-tactical training, and an-
aerobic power was stimulated within the intermittent 
dynamics of the modality. A similar phenomenon con-
cerned the power of jumps, as vertical jumps are ex-
haustively repeated in the technical-tactical training, 
in the specific actions of the modality; thus, there is 
no need for surplus loads, since exhaustive volumes 
can generate an unnecessary and negative overload 
in athletes.

From this perspective, it can be understood that 
during the analysed years, the sports preparation in 
volleyball underwent a process of refinement of the 
proposed stimuli in the variable related to physical con-
ditioning, which was appropriate to the specifics of the 
real game demands.

Conclusions

Considering the evolution observed in the elite sport 
in the recent decade, the present study can contribute 
to the improvement in sports preparation of young 
volleyball players, associating efficient structures of 
periodization with the evidence found in the specialized 

literature. The characterization of sports preparation 
macrocycles can serve as a basis to guide volleyball 
technicians and physical trainers to establish their 
own models of effective periodization.

In light of these findings on the structuring of the 
periodization of Brazilian men’s U-19 teams, one can 
understand the process of sports preparation of a cate-
gory that is a world reference, in addition to identify-
ing the changes that occurred, mainly in the organiza-
tion of physical conditioning, which were needed to 
build high level preparation in volleyball athletes. It 
should be emphasized that the observed periodization 
corroborates the methodology of sports training indi-
cated by literature.
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