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Abstract

Introduction: Children with poor motor performance, engage in less vigorous and organized activities, 
contributing to low scores in physical fi tness assessments. However, there is no consensus in the liter-
ature about the association between variables.

Objective: Evaluate the relationship between motor performance and physical fi tness of students be-
tween 7 and 10 years old.

Methods: Ninety-eight (98) students enrolled in a public school in Florianópolis, Santa Catarina State, 
Brazil, participated in this study. For motor evaluation, the Movement Assessment Battery for Children 
- Second Edition (MABC-2) was used; the assessment of physical fi tness was performed using the 
guidelines of the Brazil Sport Project (PROESP-BR). Data were tabulated in the Statistical Package for 
Social Sciences (SPSS) for the descriptive statistical analysis (mean, standard deviation, frequency) 
and inferential analysis (Student’s t-test, Mann-Whitney U test, and multiple linear regression test). The 
signifi cance level was set at p < 0.05.

Results: The values of the prevalence of motor diffi culty and motor diffi culty risk were 5.9% and 13.9%, 
respectively, and the value for without diffi culty of movement was 80.2%. Differences were found for 
males in the agility tests and explosive strength of the lower limbs (p < 0.05), in which the boys with 
motor diffi culty showed lower values. We noticed that abdominal strength, endurance, and agility signif-
icantly contributed to explain the variability in motor performance, which together showed a coeffi cient 
of determination (R²) of 0.13.

Conclusion: Abdominal strength/endurance and agility contributed signifi cantly in explaining the varia-
bility in motor performance. Thus, it is fundamental to encourage involvement in activities that contribute 
to the increase in motor repertoire refl ecting physical fi tness.
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 INTRODUCTION

The motor development in childhood is char-
acterized by the acquisition of a broad range of motor 
skills, which enable children to develop a vast body do-
main. These skills are considered basic and are required 
for basic daily routines and acquisition of more specialized 
motor skills1. During later childhood, comprising the age 
group of 6 to 10 years, there is a transition of fundamental 
motor skills to the specialized skills, consisting of the ac-
quisition of the mature pattern of development2. However, 
for the improvement of motor skills, sensory experiences 
are necessary to encourage the development of locomotive 

and manipulative movements and stabilizers during these 
stages of life (fundamental motor phase and specialized 
motor phase)2. In addition, motor experiences contribute 
in the development of healthy levels of physical fi tness3.

Physical fi tness refers to the ability of the individ-
ual to present appropriate physical performance in their 
daily activities; it can be related to health and fi tness, mo-
tor skills or athletic abilities4. Studies show that children 
with poor performance in motor domains engage less in 
vigorous and organized activities, contributing to low 
scores on physical fi tness assessments and3,5 motor perfor-
mance. Children with delayed acquisition of motor skills 
demonstrate signifi cantly lower values of cardiorespirato-
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ry fi tness, muscular strength and endurance and anaerobic 
capacity compared with those with normal development, 
in addition to a high body fat composition6.

Currently, the national literature shows limited 
studies investigating the association between motor devel-
opment and physical fi tness in children7,8, and the results 
are different, disallowing the confi rmation of outcomes 
found in international research studies, the existence of an 
association between variables, as well as the direction of 
the same. 

In this way, the objective of this study is to analyze 
the relationship between motor performance and physical 
fi tness of schoolchildren between 7 and 10 years old.

 METHODS

Characteristics of the Study
A cross-sectional and descriptive study, with a 

quantitative approach, was approved by the Ethics Com-
mittee under the protocol number 16449913800000118.

 
Participants

Study participants were selected in a non-prob-
abilistic way, as the availability of them; there were 98 
children in the age group of 7 to 10 years of both genders 
enrolled in the 1st to 5th year of elementary public school, 
located in the central region of Florianopolis, Santa Cata-
rina, Brazil. The institution was chosen intentionally due 
to availability of the school in participating in the research.

The inclusion criteria were as follows: belonging 
to the established age group (7 to 10 years), presenting an 
intention to participate voluntarily in the study, having the 
authorization of parents/guardians through the signature 
of informed consent, and not having physical problems 
in the lower limbs or cognitive defi ciencies or other lim-
itations that do not allow the completion of assessments, 
which would be indicated by the educational team in ad-
vance or by parents/guardians.

 
Instruments and Procedures

The evaluation was carried out through the motor 
Movement Assessment Battery for Children – Second Edi-
tion (MABC-2)9. It is a three-motor test set (Manual Dex-
terity, Launch and Receive and Balance), suitable for spe-
cifi c age groups: Track one (3 to 6 years) and Track two (7 
to 10 years). For each age group differentiated tasks are es-
tablished according to different levels of complexity. In this 
study, specifi cally, Track two (7 to 10 years) was used. The 
results of the assessment are computed by the MABC-2. 
Total values were compared in the percentiles table, present 
in the test protocol. Children whose total score is below the 
5th percentile should be considered indicative of a motor 
diffi culty; values between the 5th and the 15th percentile in-
dicate that the child has a degree of motor diffi culty (risk of 
motor diffi culties), and values above of the 15th percentile 
values indicate normal motor development.

Physical fi tness tests used in this study are part of 
the implementation of the measures, tests, standards and 
evaluation criteria of the Brazil Sport Project (PROESP-
BR)10. These tests comprise the assessment of health-relat-

ed physical fi tness and sports. In the fi rst case, the follow-
ing aspects were considered: cardiorespiratory endurance, 
strength/endurance, fl exibility and evaluation of body 
mass and height to calculate body mass index (BMI). The 
BMI was classifi ed according to World Health Organiza-
tion (WHO)standards11. Aptitude tests for performance in 
sports were assessed: explosive force of upper and low-
er limbs, speed, agility and endurance. The results were 
classifi ed according to the criteria of evaluation of the 
PROESP-BR10.

Statistical analysis
Descriptive analysis of the variables was complet-

ed using statistical indicators of central tendency (mean), 
uncertainty (standard deviation) and percentage frequen-
cies. The distribution of the data was verifi ed through 
the Kolmogorov-Smirnov normality test. To compare 
the scores obtained in tests of physical fi tness among 
children with motor diffi culties and those without motor 
diffi culty the Student’s t-test was applied for the varia-
bles that showed normal distribution: abdominal strength 
and endurance, fl exibility, explosive force of upper limbs 
and cardiorespiratory fi tness. For the other variables, 
the equivalent nonparametric Mann-Whitney U test was 
used. In comparison tests, the motor rating was grouped 
by children with Indicative/Risk of Motor diffi culty and 
Without Motor Diffi culty.

To analyze the association of motor performance 
with the components of physical fi tness, the multiple lin-
ear regression “stepwise” test was employed. The suita-
bility of the models was tested for a residue analysis and 
statistics, such as the coeffi cient of determination (R2). It 
is appropriate to point out that a multiple regression anal-
ysis was not performed for the purpose of predicting the 
dependent variable and to verify the infl uence of the inde-
pendent variables in the explanation of the variability of 
the dependent variable. We used the Statistical Package 
for Social Sciences (SPSS) version 20.0® program for pro-
cessing and analyzing the data. The signifi cance level was 
set at p < 0.05 for all analyses.

 RESULTS

Ninety-eight (98) children with an average age of 
8.97 years (SD = 1.12) participated in this study. With re-
gard to socio-demographic characteristics, 50.5% were 
male and 49.5% female.

Regarding the prevalence of motor diffi culty and 
risk for motor diffi culty, the values were 5.9% and 13.9%, 
respectively, and the value for without diffi culty of move-
ment was 80.2%. For the statistical analysis of motor rat-
ings, were grouped in Indicative/Risk of motor diffi culty 
and normal motor performance.

In general, independent of gender, most chil-
dren was classifi ed as having a normal motor perfor-
mance. However, a higher percentage of diffi culty, al-
though not signifi cant, was observed in male children 
(22.4%) when compared to female children (18.4%).

Table 1 shows the average values of motor tasks in 
school contained in MABC-2 according to gender. From 
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looking at this table, it is possible to identify that male 
students demonstrated higher average values only for the 
domain Launch and Receive, since the female scholars 
presented higher mean values in the fi elds Balance and 
Manual Dexterity. The female scholars also showed great-
er total test score averages (Table 1).

With respect to the components of physical fi tness 
related to health, the boys showed a higher percentage of 
inappropriateness (68.9%) in the abdominal component 
compared to the girls (49%), while for the components 
fl exibility and BMI similar results were found between 
both: the boys showed (10.9%) and (31.9%) of inadequa-
cy on the tests, respectively, and the girls showed (10.2%) 
and (31.3%) of inadequacy on the tests, respectively.

Figure 1 shows the percentages of inadequacy of the 
components of physical fi tness related to performance. As 

presented in the fi gure, the male scholars showed a high-
er prevalence of inadequacy in relation to females for all 
tests, except for speed (Figure 1).

Table 2 shows the comparison between the 
scores arising from carrying out the tests and measures 
to evaluate physical fitness among children with motor 
difficulties and without motor difficulty, according to 
gender. Significant differences were observed in males 
on tests of agility and explosive force of the lower 
limbs (p < 0.05), and children with motor difficulties 
presented lower results. In females, no significant dif-
ferences were found (Table 2).

As for the parameters found in the multiple lin-
ear regression analysis, motor performance is the de-
pendent variable and the components of physical fit-
ness are independent variables. It is possible to see that 

Table 1: Characterization of scholars compared to raw scores of each MABC-2 test domain according to gen-
der. Florianópolis, Santa Catarina, Brazil, 2015

MABC-2 Items
 Male Gender Female Gender
 Median (SD) Median (SD)

Dynamic and Static Balance  
Balance on the board preferred leg (seconds) 23.60 (9.03) 25.20 (8.27)
Balance on the other leg (seconds) 18.40 (10.08) 20.88 (9.90)
Walking on the line (correct steps) 12.50 (4.14) 13.46 (3.58)
Jumping mats preferred leg (correct jumps) 4.92 (0.27) 5.00 (0.01)
Jumping mats not preferred leg (correct jumps) 4.56 (0.78) 4.70 (0.67)
Total score  30.05 (7.02) 32.25 (5.52)
Manual Dexterity  
Placing pins preferred hand (seconds) 33.22 (5.48) 33.59 (17.32)
Placing pins not preferred hand (seconds) 36.38 (6.19) 33.61 (6.30)
Passing the cord (seconds) 31.51 (9.04) 28.78 (6.75)
Bicycle track (hits) 1.36 (1.77) 3.00 (15.36)
Total score 21.66 (6.59) 23.51 (5.46)
Launch and Receive  
Receiving with both hands (right) 7.74 (2.52) 10.12 (28.24)
Flipping the bean bag on the target (right) 6.74 (2.31) 6.39 (2.14)
Total score  21.34 (4.88) 18.98 (4.22)
Total Punctuation MABC
Total test punctuation 73.05 (13.84) 74.74 (10.84)

abdominal strength and resistance and agility were the 
components that contributed significantly in the expla-
nation of the variability in motor performance, which 
jointly presented a coefficient of determination (R²) of 
0.13 (Table 3).

 DISCUSSION

The prevalence of diffi culty and risk of motor dif-
fi culty were 5.9% and 13.9%, respectively, and the prev-
alence of without diffi culty of movement was 80.2%. The 
study of Silva and Beltrame12 held in Florianópolis, San-
ta Catarina, Brazil, assessed 406 children, and 11.1% 
presented signifi cant diffi culty of movement. Souza et 
al.13 identifi ed 11.8% of children of Manaus, Amazonas, 
Brazil, with motor diffi culties. In Canada6, a study evalu-
ated 2,278 children aged between 8 and 10 years and pre-
sented 4.5% of the group with likely motor diffi culties. In 
Green et al.14, a study evaluated 4,331 children between 

7 and 10 years old and presented 4.4% of the group with 
motor diffi culties. Most of the research carried out in oth-
er countries presented prevalence values lower than those 
found in the present study, since it showed a variation of 
4% to 8% in children from 5 to 12 years6.

The values for prevalence of motor diffi culty may 
vary according to the population investigated15. With this, 
a bigger standardization in the methods of the study is 
necessary, as well as the instruments, aiming at a better 
match to the cultural aspects of each country.

By associating gender and motor rating, we found 
that the male scholars demonstrated higher average val-
ues only for the domain Launch and Receive, since the 
female scholars presented higher mean values in the fi elds 
Balance and Manual Dexterity and also in the total test 
score. In international studies, reports on motor perfor-
mance of girls with averages higher than boys can also be 
found. In a study with 820 children ages 7 to 10 years con-
ducted in the Czech Republic and in the United Kingdom, 
the girls demonstrated superior motor performance in rela-
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Figure 1: Percentage of inadequacy on tests of physical fi tness components related to the performance of 
students according to genders. Florianópolis, Santa Catarina, Brazil

ESLL: Explosive Strength of Lower Limbs; ESUL: Explosive Strength of Upper Limbs

Table 2: Comparison between scholars with and without motor diffi culty in relation to the tests and measures 
for the evaluation of physical fi tness on the PROESP-BR according to gender. Florianópolis, Santa Catarina, 
Brazil, 2015

PROESP items                                            Male gender                                            Female gender
 With MD Without MD With MD Without MD
 Median (SD) Median (SD) Median (SD) Median (SD)

Physical fi tness related
to health    
Abdominal strength and 19.6 (5.4) 14.7 (5.1) 18.4 (3.9) 17.1 (7.8)resistance (repetitions)* 
Flexibility (cm)* 30.1 (11.0) 31.4 (9.1) 34.3 (8.7) 36.6 (9.7)
BMI (kg/m²)** 18.4 (3.9) 17.6 (3.2) 16.8 (2.0) 18.3 (3.4)
Physical fi tness related
to performance    
Explosive strength in lower
limbs (cm)** 103.2 (14.4) 124.5 (18.2) 107.1 (20.5) 119.4 (21.8)

Explosive strength in upper
limbs (cm)* 195.7 (35.1) 227.5 (43.8) 215.7 (40.0) 207.8 (38.6)

Agility (seconds)** 8.2 (0.8) 7.4 (1.3) 8.0 (1.0) 8.0 (0.8)
Speed (seconds)** 4.4 (0.6) 4.1 (0.5) 4.5 (0.3) 4.5 (0.5)
Cardiorespiratory fi tness
(meters)* 649.0 (80.6) 748.1 (111.1) 695.4 (69.0) 657.1 (106.6)

MD: Motor Diffi culty; * Student T test; ** Mann Whitney U Test; Bold font: p < 0,05.

Table 3: Beta value, confi dence intervals and the value of the variables that remained in the model. Florianó-
polis, Santa Catarina, Brazil, 2015

Variables BETA CI 95% p-value R²

Abdominal strength and resistance 0.42 0.05–0.78 0.03 0.13
Agility -2.31 -4.53–1.00 0.04 

CI 95%: Confi dence interval of 95%; R²: adjusted coeffi cient of determination

tion to the boys, as in the present study; the boys’ averages 
were better only in the area of Psotta et al.16. In the United 
States, an evaluation was conducted of 186 children ages 5 
to 14 years; there were no differences found between gen-
ders in the tests used, but compared to the girls, the boys 
had obtained higher averages in the pitching skills17. In the 
literature, in a study made in England, the girls had better 
motor performance14.

In Brazil, different results are found, as in the study 
done in Minas Gerais by Guedes et al.18 with 2,849 schol-
ars ages 6 to 18 years, in which the boys reached best me-
dium-sized motor tests compared to the girls. In São José, 
Santa Catarina, Brazil, a study of 338 children ages 7 to 
10 years did not fi nd signifi cant differences regarding the 
motor performance between genders19. Valentini et al.20   
assessed 1,587 children ages 4 to 12 years of age in south-
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ern Brazil and found similar results to the present study, 
in which the boys showed worse performance on tasks 
of manual dexterity and balance, while the girls showed 
higher diffi culty in launching and receiving skills. These 
differences between the studies are justifi ed due to meth-
odological differences.

The differences between the genders with regard 
to motor performance can be explained by cultural fac-
tors, environmental requirements and opportunities of for 
motor experiences, since boys and girls, culturally, are 
encouraged to participate in different activities in their 
everyday lives, requiring the distinctive development of 
skills to fulfi ll the tasks21.

Among the components assessed in relation to 
physical fi tness in Europe 10,302 children of both genders 
in eight European countries (Sweden, Germany, Hungary, 
Italy, Cyprus, Spain, Belgium and Estonia) were evalu-
ated; the researchers measured agility, fl exibility, speed, 
strength of upper and lower limbs and aerobic resist-
ance. The authors found that boys showed better perfor-
mance than girls in speed trials, agility, muscular strength 
and aerobic endurance. The girls, in turn, performed better 
than boys in balance and fl exibility22.

In Brazil, 3,145 children ages 7 to 16 years in São 
Paulo23 were evaluated; the results showed that the boys 
have greater abdominal strength and aerobic endurance 
compared to girls, and the girls, in turn, showed better 
fl exibility of the trunk in the sit and reach test. In the pres-
ent study, the girls showed performance that is more satis-
factory in tests of agility, fl exibility, explosive force of the 
lower limbs and aerobic resistance than boys.

The components of physical fi tness, endurance and 
agility contributed signifi cantly to the explanation of mo-
tor performance in school children (R2 = 0.13). Currently, 
studies relating motor performance and physical fi tness 
use just the averages of the components of physical fi tness 
and motor performance in relation to the gender of the par-
ticipants, or even individuals that present motor diffi culty 
or not. The study of Hiraga et al.24, held in Brazil in the 
city of Rio Claro, São Paulo State with 64 children ages 

7 to 10 years old, set out to examine the components of 
physical fi tness in children with motor diffi culties and with 
typical development (DT). Children with motor diffi cul-
ties presented smaller lower-sized components of physical 
fi tness when compared with children with DT. In another 
Brazilian study, 127 children were evaluated with respect 
to motor performance, and 16 were classifi ed with motor 
diffi culties. The analyses have shown that typical children 
presented better medium-sized components of physical fi t-
ness compared with children with motor diffi culties8.

In Greece, 69 children between 6 and 11 years 
old were also evaluated for performance and physical 
fi tness. The results showed that typical children present 
better better medians, if compared to children with motor 
diffi culty in the components of physical fi tness5.

All these studies are extremely important in un-
derstanding the relationship between motor performance 
and physical fi tness; however, understanding which 
components of physical fi tness contribute most to the 
variation in motor performance is also relevant because 
the literature points out that low motor performance and 
low performance in the components of physical fi tness 
are related8.

Although the present study moves in the direction 
of the relationship between motor performance and physi-
cal fi tness and the exploitation of these variables between 
the genders, the study also has some limitations such as 
having a cross-sectional design, which does not verify 
the temporal sequence of the association between the var-
iables investigated, and the reduced number of children 
investigated, which does not allow for the extrapolation 
of the data. However, as a result of the evaluation of chil-
dren through two batteries of tests and the small number 
of children investigated, this study contributes to an in-
creased awareness and consolidation of the theme.

Thus, abdominal strength/resistance and agility 
were the components that contributed signifi cantly to the 
explanation of the variability in motor performance, and 
most of the schoolchildren evaluated presented normal 
motor development.
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Resumo

Introdução: Crianças com fraco desempenho motor, podem se envolver em atividades menos vigorosas 
e organizadas, contribuindo para a baixa pontuação nas avaliações de aptidão física. No entanto, não 
há consenso na literatura sobre a associação entre variáveis.

Objetivo: Avaliar a relação entre o desempenho motor e aptidão física dos alunos com idade entre 7 e 
10 anos de idade.

Método: 98 alunos matriculados em uma escola pública de Florianópolis/SC participaram deste estudo. 
Para avaliação motora foi utilizada a bateria de avaliação Movimento para Crianças Segunda Edição 
- MABC-2; a avaliação da aptidão física foi realizada pelo Manual de Aplicação do Projeto Esporte 
Brasil - PROESP-BR. Os dados foram tabulados no programa Statistical Package for Social Sciences 
- SPSS, assiting a análise estatística descritiva (média, desvio padrão, freqüência) e inferencial (teste t 
de Student, teste de Mann-Whitney, teste de regressão linear múltipla). O nível de signifi cância foi fi xado 
em p < 0,05.

Resultados: Os valores de prevalência de difi culdade motora e de risco para difi culdade motora 
foram de 5,9% e 13,9%, respectivamente, e sem difi culdade de movimentação foi de 80,2%. Foram 
encontradas diferenças para o sexo masculino nos testes de agilidade, força explosiva dos membros 
inferiores (p < 0,05), em que os meninos com difi culdade motora apresentaram valores mais baixos. 
Notamos que a força e resistência abdominal e agilidade foram os componentes que contribuíram 
de forma signifi cativa para explicar a variabilidade no desempenho motor, que, juntos, mostrou um 
coefi ciente de determinação (R  2) de 0,13.

Conclusão: O abdominal força / resistência e agilidade foram os componentes que contribuíram de 
forma signifi cativa para explicar a variabilidade no desempenho do motor. Assim, é fundamental para 
incentivar o envolvimento em actividades que contribuem para o aumento do repertório motor refl etindo 
sobre a aptidão física.

Palavras-chave: habilidades motoras, perturbações habilidades motoras, aptidão física, crianças.


