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Summary 
  
Study aim: To compare two exercise training modes on the physical fitness of 10 year-old children. 
Material and methods: A sample of 60 schoolboys aged 10 years were randomly divided into 3 groups: Traditional
(TG), trained according to the Brazilian national curricular parameters, Maturational (MG), in which the degree of 
difficulty of the activities was adjusted to the level of maturity of subjects, and Control group (CG). The Greulich-
Pyle protocol was used to assess biological maturity. The following fitness tests were applied: 5×10 m shuttle run 
(SHR), Burpee’s test (BCT), goniometric (LABIFIE) measurement of shoulder joint flexibility (SAA), horizontal 
shoulder flexion (HSF), shoulder joint abduction (SJA), lumbar spine flexion (LSF), hip joint extension (HJE) [10], 
Sargent’s Jump Test (SJT), endurance shuttle run (ESR) and 50-m run. The TG and MG groups trained 16 weeks, 
twice weekly.   
Results: The only significant (p<0.05) between-group differences were found for SJA (TG >MG) and LSF (TG >CG).
Conclusions: Despite the lack of clear-cut results, biological maturation combined with chronological age should be
considered when applying various methodological approaches in order to encourage the engagement in physical
exercises as this would have favourable carry-over effects.   
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Introduction 
 
Training and regular physical fitness are known to 

have favourable effects on growth, maturation and phy-
sical aptitude of children and young adults [1,11,12,15, 
17,30]. The methodological approach to this study was 
the traditional one based on the Brazilian national cur-
ricula, using games, gymnastics, wrestling, as well as ex-
pressive and rhythmic activities respecting the cultural 
specificities of various regions [6]. Another approach 
employed the so – called maturational methodology that 
adjusted the degree of exercise difficulty to the level of 
maturity of the child [20]. These two approaches were 
selected for the former one is used in public schools in 
Brazil, the latter being developed recently with good 
results in schoolboys from Rio de Janeiro. 

The development of motor skills in children is often 
related to their body characteristics, especially body 
mass and height, taking into account the biological and 

physical maturity as crucial points [12]. The aim of 
thisstudy was to compare the effects of two exercise 
training modes in schoolboys from a public school in 
Belém (Pará, Brazil). 

 
Material and Methods 
 

A sample of 60 boys aged 10 years from a public 
school in Belém city, not participating in extramural 
physical activities, were randomly divided into 3 groups, 
20 boys each: Traditional (TG), Maturational (MG) and 
Control (CG). The traditional and maturational method-
ologies provided the same energy expenditure; school-
boys from the control group participated in table games. 
The parents of all boys gave their written consents to 
their participation.   

Both experimental groups (TG and MG) participated 
in physical education (PE) classes (60 min each) that 
stimulated the development of physical skills (agility,  
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co-ordination, flexibility, explosive strength, aerobic 
endurance and speed) during a 16-week period twice a 
week. The activities included a 15-min warm-up, 30 min 
of exercise and a 15 min cool-down. 

The exercises applied to the TG group, based on the 
national curricular recommendations considering chrono-
logical age, included sports, games, wrestling, gymnas-
tics, and expressive and rhythmic activities, respecting 
regional cultural specificities [6]. In the MG group, the 
degree of difficulty of the activities was adjusted to the 
level of maturity of subjects with an emphasis on psy-
chomotor co-ordination, local muscle endurance, flexi-
bility, aerobic capacity and other fitness abilities; the 
rules were adapted so as to make the activities and com-
petitions playful. The goal of the MG methodology was 
to take into account the degree of biological maturity of 
children. That methodology was designed by Portal [25], 
who assumed that children of that biological age attained 
Stage 3 of maturity. The control group (CG) was not sub-
jected to any training; they were exempted from physi-
cal activities at PE classes and only attended lectures 
throughout the 4-month period. 

To evaluate biological maturity, the Greulich-Pyle 
standards [14] were used (X-ray of hand and wrist). The 

following fitness tests were applied: 5×10 m shuttle run 
(SHR) reflecting agility [16], Burpee’s test (BCT) re-
flecting co-ordination [16], goniometric (LABIFIE) meas-
urement of shoulder joint flexibility (SAA), horizontal 
shoulder flexion (HSF), shoulder joint abduction (SJA), 
lumbar spine flexion (LSF), hip joint extension (HJE) 
[10], Sargent’s Jump Test (SJT) reflecting the explosive 
strength, endurance shuttle run (ESR) reflecting the aero-
bic endurance and 50-m run. 

The SPSS 14.0 software was used in data analysis; 
mean between-group differences were assessed using 
one-way ANOVA or  Kruskal-Wallis’ analysis followed 
by Wilcoxon’s or Student’s t-test for dependent data, 
the level of p≤0.05 being considered significant. 

 
Results 

 
The results of the study are presented in Table 1. No 

significant between-group differences were found in 
most variables; only in case of shoulder joint abduction 
(SJA) the TG group proved superior (p<0.05) to the MG 
group and in case of lumbar spine flexion – to the con-
trol group (p<0.05). 

 
Table 1. Mean values (±SD and ranges) of somatic and fitness variables recorded in boys aged 10 years  
 

Group TG MG CG 
n 20 20 20 

Body height (cm) 141.2 ± 6.2 (135 – 156) 137.2 ± 4.0 (130 – 145) 140.1 ± 6.0 (130 – 156) 
Body mass (kg) 35.7 ± 7.6 (27 – 52) 34.0 ± 5.3 (28 – 46) 34.4 ± 6.6 (27 – 52) 
BMI 17.9 ± 3.54 (14 – 26) 18.1 ± 2.8 (14.7 – 24.5) 17.5 ± 3.2 (13.9 – 24.5) 
SJT (cm) 29.0 ± 5.2 (19.5 – 37) 31.7 ± 4.7 (20 – 38.5) 29.4 ±  4.9 (19.5 – 35.5) 
SHR (n) 11.9 ± 0.7 (9.7 – 12.7) 12.3 ± 2.6 (10.6 – 23) 12.6 ± 2.5 (11 – 23) 
BCT (n) 19.0 ± 5.6 (10 – 27) 20.2 ± 5.1 (10 – 28) 20.2 ± 5.2 (10 – 28) 
50-m run (s) 10.2 ± 1.6 (8 – 13.5) 10.3 ± 1.2 (8.3 – 13.2) 10.4 ± 1.2 (8.3 – 13.5) 
ESR (n) 28.7 ± 1.3 (27 – 31) 28.9 ± 1.4 (27.1 – 30.5) 29.0 ± 1.2 (27.1 – 30.5) 
HSF (deg)  125.4 ± 12.8 (110 – 150) 123.8 ± 11.5 (94 – 136) 125.7 ± 10 (110 – 149) 
SJA (deg)  115.5 ± 20.6 (101 – 172) 104.9 ± 6.0* (92 – 115) 110.6 ± 20.2 (92 – 172) 
LSF (deg)  25.0 ± 9.3 (11 – 49) 21.8 ± 9.7 (10 – 49) 19.9 ± 5.7* (10 – 30) 
HJE (deg)  22.0 ± 8 (10 – 33) 21 ± 6.4 (10 – 39) 20.5 ± 8.0 (10 – 39) 

 
Legend: TG – Traditional exercise training; MG – Maturational exercise protocol; CG – Control group; SJT – Sargent’s jump 
test; SHR – Shuttle run 5×10 m; BCT – Burpee’s test; ESR - Endurance shuttle run; HSF – Horizontal shoulder flexion; SJA – 
Shoulder joint abduction; LSF – Lumbar spine flexion; HJE – hip joint extension; * Significantly (p<0.05) different from the TG group 

 
Discussion  
 

Our findings regarding aerobic endurance are con-
sistent with those of other authors [2,5,6,11,12,21,30] 
who emphasised that continuously intermittent exercise 

increased the aerobic capacity of children and in the 10-
year old ones improved their oxygen uptake[3,4,7,8]. To 
assess flexibility, 4 measurements of motion ranges were 
performed according to the report [29] on teenagers’ 
flexibility. Another study [9] presented a new approach 
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to evaluate flexibility which has been implemented in 
training programmes containing stretching exercises. 

The significant between-group differences in LSF and 
SJA could be explained by the fact that flexibility did not 
develop identically in various movements [6]. The great-
est mobility in the joints is observed in the age interval 
10 – 14 years, training effects on flexibility at that age 
being twice as effective as in case of younger individu-
als [24]. Our results are consistent with those of Suris 
and Parrera [30] who applied similar training protocols 
and reported significant improvements in flexibility and 
aerobic endurance in young boys of diverse maturity. 

No significant between-group differences in agility, 
strength and co-ordination were found by us; further 
studies should be performed to assess the agility and 
strength which are essential for motor development [28]. 
As to the lack of differences in co-ordination, it is diffi-
cult to find proper tests for this variable [9,23]; motor 
co-ordination in prepubertal children improves with age 
but the trainability of physical fitness components in 
children remains a complex issue [13]. 

Regarding strength, boys at the age of 10 years are 
not yet under the influence of testosterone which aug-
ments the hypertrophy of muscle fibres [30] and, as 
shown by many authors [2,12,15,19,20,22,27,28], strength 
is correlated with maturity, chronological age, testicular 
volume, body height, and fat-free body mass.  

The flexibility tests were performed separately, on 
one day, so as not to affect the flexibility-strength rela-
tionship [26]. Even though stretching has a negative ef-
fect on strength, adequate flexibility can promote mus-
cle adaptation to effort and an increase in muscle ampli-
tude [24,26,29].  

The methodological sequence of the tests was main-
tained thus minimising the risk of slowing down the per-
formance of flexibility and outburst strength, as empha-
sised by study on the effects of different warm-up pro-
tocols on children’s performance [12]. This kind of re-
search is of major importance because a good fitness ac-
tivity plan for elementary school children makes it pos-
sible to control children’s physical fitness level and en-
courage physical activity in teenagers [1]. In conclusion, 
despite the lack of clear-cut results, biological matura-
tion combined with chronological age should be consid-
ered when applying various methodological approaches 
in order to encourage the engagement in physical exer-
cises as this would have favourable carry-over effects. 
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