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AT A GLANCE 
Nine-year-old children showed fundamental 
motor skill proficiency superior than 6-year-old 
children; The Brazilian children tested, ages 6- 
and 9-year-old, showed delayed fundamental 
motor skill proficiency compared to the TGMD-
2 normative data for these age groups; 
Fundamental motor skill proficiency delay was 
greater in the older age group; 
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BACKGROUND: Studies have indicated that Brazilian children are failing to meet expected proficiency, regarding the 
chronological age, in performing gross motor skills.  
AIM: The aim was to verify the proficiency of fundamental motor skills of 6- and 9-year-old children from a public school in the 
city of São Paulo.  
METHOD: Eighty-two children were selected from the first and fourth Elementary School year, 40 children from the first (6.6 
year-old, 20 boys and 20 girls) and 42 children from the fourth year (9.2 year-old, 21 boys and 21 girls). Children were 
videotaped performing the Test of Gross Motor Development, locomotor and object-control subtests. Three experimenters 
inspected the video images and rated the children’s performance following the suggested criteria.  
RESULTS: Nine-year-old children were advanced in fundamental motor skill proficiency compared to 6-year-olds, but children 
from both age groups were delayed to the expected fundamental motor skill proficiency. Moreover, the proficiency delay was 
even more pronounced in the older age group, with 6-year-old rated as poor whereas 9-year-old children rated as very poor in 
fundamental motor skill development.  
CONCLUSION: These results raise several concerns regarding the importance of mastering the basic motor skills and future 
enrollment in motor activities.  
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INTRODUCTION 
A critical aspect for participation in an activity, in any domain, certainly is 

proficiency in such activity. In the motor domain this is not different, and motor proficiency 
is important for a physically active lifestyle. Studies have indicated that motor development 
proficiency and physical activity participation are related throughout infancy and 
adolescence, 1, 2 and adulthood 3, 4. While skillful adolescents and young adults become 
more involved in physical activities and sports 1-3, those who have not mastered 
fundamental motor skills during infancy tend to become less involved in physical activities 
and less physically active 1, 5. 

Despite being crucial, becoming proficient in motor skills is not trivial and requires 
practice and repetition to achieve a proficient pattern6. Moreover, considering that motor 
development is a lifespan continuous and cumulative process 7-10, motor proficiency 
requires full development in all periods in such way that previous experiences become the 
basis for experiences and development in the subsequent periods. Therefore, motor 
proficiency is a result of a long developmental process that requires active participation in 
adequate activities regarding the participant’s developmental level. Although demanding, 
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such efforts are rewarded not only by making the involvement in sport activities possible 
but also by allowing the individual to become skillful throughout the lifespan in which the 
acquired motor repertoire is critical in allowing proper motor actions in the daily activities 11. 

On the other hand, lack of motor proficiency may become a barrier in the 
continuous developmental process with consequences as self- and/or peer-exclusion of 
activities as recently discussed 7, 10. Our everyday activities are good examples of this 
issue. In which activities do we engage: in those in which we most likely will fail or in those 
in which we most likely will succeed? Who will most likely be preferred as a teammate? 
The individual who is skilled or not skilled? Therefore, our motor engagement choices are 
based on our mastered skills. 

Although lack of motor proficiency is prejudicial in any developmental period, 
Seefeldt e Haubenstricker 12 were the pioneers in suggesting that unskillfulness might be 
more detrimental when it occurs in the fundamental motor skills. Fundamental motor skills 
are basic and necessary for any motor action throughout life and are considered as 
building blocks for specialized and more elaborated skills such as sport skills 6-8, 13. In this 
case, if fundamental motor skills are not mastered, children might show difficulties in 
acquiring and performing more elaborate skills and, as a consequence, facing a motor 
proficiency barrier 7, 8, 12. Therefore, mastering the fundamental motor skills is a necessity 
in order to grant full motor development, allowing children, adolescents, adults, and older 
adults to be most likely physically active throughout the lifespan and motivated to engage 
in physical activities, taking advantage of health benefits in a enjoyable way 6, 14. 

Therefore, assessment of motor competence should be implemented to ensure 
monitoring of the developmental process of children, especially in the first decade of life. 
One of the tools available to infer the level of development of children during the first 
decade of life and thus to identify, for example, delays in proficiency of fundamental motor 
skills is the Test of Gross Motor Development, second edition (TGMD-2) 15. Although 
TGMD-2 provides standardized norms for American children, which might lead to 
questions of its application to other populations, it has been widely used to investigate 
different purposes and in different cultural populations 16-22. 

Several studies have demonstrated that structured and systematized activities 
combined with proper instruction and information regarding the performance of a motor 
skill, provided by a specialized professional, in the case the physical education teacher, 
promote improvement of the fundamental motor skill performance of Brazilian children 16, 
20, 23. However, one common observation is that the Brazilian children are failing to achieve 
the expected proficiency, regarding chronological age, in performing gross motor skills 24-26. 
Despite these results, until the present moment, researchers have yet to examine the 
proficiency of the fundamental motor skills in Brazilian school children. Therefore, the 
purpose of this study was to examine the proficiency of the fundamental motor skills of 6- 
and 9-year-old children from a public school in the city of São Paulo. 

 
METHODS 

 
Participants 

Eighty-two children, regularly enrolled in a public school in the suburbs of the city 
of São Paulo, participated in this study. These children were randomly selected from first 
and fourth grades. Specifically, the sample consisted of 40 children (20 boys and 20 girls) 
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from the first grade (mean age of 6.6 years), and 42 children (21 boys and 21 girls) from 
the fourth grade (mean age of 9.2 years). Each child’s parent was informed about the 
purpose of the study and gave written permission by signing a consent form approved by 
the Ethical Committee of Cruzeiro do Sul University. The children provided assent to 
participate. 

 
Procedures 

Data collection took place at the school gym. Initially, birth date, hand and foot 
preference, weight, and height were obtained. Following, children were videotaped 
performing the locomotor and object-control skill subtests of the TGMD-2 15. 

In order to do so, a digital camera (Sony Model DCR-HC96) was positioned in a 
half of the court in such way that it was possible to videotape the participants, in the 
sagittal plane, performing the run, gallop, hop, leap, horizontal jump, and slide tasks. 
Another digital camera (Sony Model DCR-HC96) was positioned in the other half of the 
court allowing videotaping the participants’ sagittal plane performing the striking a 
stationary ball, stationary dribble, catch, kick, overhand throw, and underhand roll tasks. 
The cameras’ arrangement was based upon previous studies 16, 20, 23 and the children’s 
identity was preserved with them being identified by numerical information previously 
defined. 

Children were instructed according to the TGMD-2 guide and each skill was 
demonstrated by the instructor 15 and then the child performed 3 trials of each motor skill. 
The first trial, as suggested 15, was performed in order to make sure that the child had 
understood what was required and the following two trials were considered for further 
analysis. If the child had not understood the task, additional information and/or 
demonstration were provided and the child performed the task again. 

Videotaping of each subtest took about 7 minutes, with the total time necessary to 
assess each child taking about 15 minutes. Children performed first the locomotor followed 
by the object-control subtest. Information and demonstration were provided by the same 
previously trained instructors, for both locomotor and object-control tasks. 

 
Data Analysis 

After data collection, videotaping was edited in such way that two valid trials were 
identified and separated for further analysis. Each task performance was evaluated by 
three experimenters, previously trained, assessing the performance criteria according to 
the test instructions 15. In this way, when the child’s performance fulfilled the performance 
criterion, a score of 1 was attributed and when the performance did not fulfilled the 
performance criterion, a score of zero was attributed. A concordance agreement was 
computed among the evaluators, dividing the number of agreement by the sum of 
agreements and disagreements 27, with the minimum acceptance agreement no less than 
0.85. 

The sum of the values assigned to the performance criteria for both trials 
performed by the child was computed, for each subtest, locomotor and object control. This 
total for each subtest abilities, following the TGMD-2 instructions 15, was considered the 
raw scores for the locomotor and object control subtests separately. The maximum total 
possible, for each subtest, was 48 points and the closer to this total value the better is the 
child’s performance, according to the performance criteria. 
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Based on the total raw score, motor age equivalent was obtained, indicating the 
approximate age that the child’s performance corresponds. Motor age equivalent was 
obtained for each child in both locomotor and object control subtest, following the 
normative data of the TGMD-2 15. Furthermore, the gross motor quotient was obtained, 
which is a composite of the results of both locomotor and object control subtests. The 
gross motor quotient value, according to Ulrich 15, is the most important value derived from 
the TGMD-2, because it is based on the locomotor and object control skills’ performance 
and represents the best estimative of the child’s gross motor proficiency. Based upon the 
obtained motor quotient value, it is also possible to descriptively rate the child motor 
development as very poor, poor, below average, average, above average, superior, and 
very superior 15.  

 
Statistical Analysis  

Since data met normality (Shapiro-Wilk test) and homogeneity of variance (Levene 
test) assumptions, a multivariate analysis of variance (MANOVA) was employed to 
compare anthropometric measures between the groups (6- and 9-year-old children), 
having as dependent variables age, weight, height and body mass index. Other two 
MANOVAs were used in order to test possible differences between groups regarding the 
locomotor and object-control performance. In this case, one MANOVA had as dependent 
variables the raw scores and the equivalent motor age for the locomotor subtest. Another 
MANOVA had as dependent variables the raw scores and the equivalent motor age for the 
object-control subtest. In addition, the equivalent motor age, for each subtest, was 
compared to the respective group chronological age. In order to so, one-sample t tests 
were used to compare the locomotor and object-control equivalent motor age to the 
chronological age for children in each age group.  

When necessary, univariate analyses were performed and the significance level 
was kept at 0.05. All analyses were run using the SPSS (SPSS version 17). 

 
RESULTS  
 

Table 1 depicts anthropometric information of the 6- and 9-year old children. 
MANOVA revealed differences between groups, Wilks’ Lambda=0.013, F(4,77)=1448.89, 
p<0.001. Univariate analyses indicated that children 9-year-old were older, 
F(1,80)=5617.52, p<0.001, heavier, F(1,80)=22.89, p<0.001, and taller, F(1,80)=116.61, 
p<0.001, than children 6-year-old. However, univariate analysis did not reveal any group 
difference for the BMI, F(1,80)=0.2, p>0.05. 

 
Table 1: Mean (standard deviation) of chronological age, weight, height, body mass index (BMI), and 
locomotor and object control equivalent motor age for the 6- and 9-year-old children. 
 

Groups Chronological Age 
(years) Body Mass (kg) Height (m) BMI (kg/cm2) Locomotor 

Equivalent Age 
Object Control 
Equivalent Age 

6-year-old 6.63 (0.17) 24.1 (5.2) 1.18 (0.5) 17.1 (2.4) 4.78 (0.64) 4.88 (1.23) 

9-year-old 9.25 (0.14) 31.0 (7.6) 1.33 (0.6) 17.2 (3.0) 5.22 (0.59) 6.38 (1.00) 
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Regarding the TGMD-2, all children were able to perform the tasks of both 
subtests. Figure 1 depicts the raw scores and equivalent motor age from the locomotor 
and object-control subtests of 6- and 9-year-old children. For the raw score values, 
MANOVA revealed group effect, Wilks’ Lambda=0.692, F(2,79)=17.61, p<0.001. 
Univariate analyses indicated that differences occurred for both locomotor, F(1,80)=8,70, 
p<0,005, and object control, F(1,80)=33,56, p<0,001. In both cases, raw scores were 
higher for 9- than for 6-year-old children. For the equivalent motor age, MANOVA revealed 
group effect, Wilks’ Lambda=0.670, F(2,79)=19.44, p<0.001. Univariate analyses indicated 
that differences occurred for both locomotor, F(1,80)=10.15, p<0.005, and object control, 
F(1,80)=36.43, p<0,001. In both cases, equivalent motor ages were higher for 9- than for 
6-year-old-children. 

 
Figure 1. Mean and standard deviation of raw scores (top) and equivalent motor age (bottom) for locomotor 
and object control subtests of 6- and 9-year-old children. 

 
T tests revealed that equivalent motor age is bellow chronological age for the 6-

year-old children regarding the locomotor, t(39)=-18.00, p<0.001, and object-control, 
t(39)=-8.93, p<0.001, subtests. Similarly, t tests revealed that the equivalent motor age is 
bellow the chronological age for the 9-year-old children for both locomotor, t(41)=-44.03, 
p<0.001, and object-control, t(41)=-18.51, p<0.001, subtests (Table 1). 

The difference observed between the chronological and the equivalent motor ages 
is different for 6- and 9-year-old children. MANOVA revealed that the this difference is 
significantly larger for the 9- compared to the 6-year-old children, Wilks’ Lambda=0.262, 
F(2,79)=111.03, p<0.001, for both locomotor, F(1,80)=224.87, p<0.001, and object-control, 
F(1,80)=19.70, p<0.001, indicating that the equivalent motor age does not follow in the 
same rate the increment in the chronological age. Such developmental delay difference 
between groups is depicted in the descriptive rating. Table 2 depicts gross motor quotient 
values for 6- and 9-year-old children. As it can be observed, 6-year-old children were 
classified as poor whereas 9-year-old children were classified as very poor. 
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Table 2: Mean (standard deviation) of gross motor quotient and the respective descriptive rating of 6- and 9-
year-old children 

 

Groups 
Gross Motor 

Quotient Descriptive Rating 

6-year-old 77.5 (9.6) Poor 

9-year-old 69.1 (7.6) Very Poor 

 
 
DISCUSSION 
 

The goal of this study was to examine the proficiency of fundamental motor skills 
of 6- and 9-year-old children from a public school of São Paulo city. The results showed 
that older children present a better development compared to younger children, but both 
children groups are falling behind the expected proficiency level considering the respective 
chronological age. Moreover, the developmental level of the fundamental motors skills of 
the observed children in both age groups of this study, 6- and 9-year-old, were rated as 
poor and very poor, suggesting that motor development delay increases as the 
chronological age increases. Finally, the factors related to this lacking of expected 
development and the implications of such developmental level are discussed. 

The results from this study show that the TGMD-2 can discriminate fundamental 
motor skill performance of children with different age, even in a small Brazilian children 
sample. Our results showed that proficiency in performing gross motor skills is different 
between 6- and 9-year-old children examined in the TGMD-2. Despite discriminating 
proficiency of fundamental motor skill in children of different ages, which is not surprising, 
our results clearly indicated the children that participated in this study do not show the 
proficiency of fundamental motor skills according to their respective chronological age. 
Although such observation must be cautiously taken because the TGMD-2 normative data 
are based on American children sample, our results indicate that children from the 
examined school exhibit lower equivalent motor age compared to the American children’s 
standards. Such results corroborate several other study results 20, 23, 28 in which was 
observed that Brazilian children are lagging behind in mastering the fundamental motor 
skills. 

We have showed that different contexts 16 and even intervention 20 at schools and 
in short program interventions 26 can promote changes in the performance of fundamental 
motor skills. Therefore, we can suggest that a possible aspect impacting gross motor skill 
proficiency observed in this study might be due to the lack of appropriate intervention 
and/or contexts that would promote improvement of these motor skills. 

Another important issue demonstrated by our results is that the proficiency delay 
in performing both locomotor and object-control skills is larger at older children age. Motor 
development is a cumulative long process 7, 8, 10 in which previous experiences are used as 
founding blocks for subsequent acquisitions and proficiency. Although we have not 
longitudinally followed our children, the difference in chronological and equivalent motor 
age is intriguing. The detrimental aspect regarding the developmental level of our children, 
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in the present study, rated as “poor” and “very poor”, at ages of 6- and 9-year-old, 
respectively, is that such level of development might prevent them to participate in many 
activities. As suggested by Barela 10, proficiency is a key aspect and even mandatory in 
allowing one to be involved in motor activities such as recreational and daily leisure. Thus, 
competent mover, more likely will be more involved in activities 23. Unfortunately, we may 
infer that the opposite condition is also applicable in such way that less competent mover 
tend to be less involved is such activities 1. 

Finally, our results raise an important issue related to the improvement of the 
fundamental gross motor skills even in early ages. We have already showed that regular 
physical education in the first elementary schools years 16 and even in the kindergarten 20 
improves fundamental motor skill proficiency. Considering that our results show that 
Brazilian children lagged behind the TGMD-2 normative data, we can wonder if such 
difference could be minimized due to early intervention either in specific programs or in 
Physical Education activities. However, as previously suggested such activities must be 
directed to provide structured practiced, based upon children’s expected developmental 
level, followed by appropriate information targeting improvement in motor competence, as 
recently discussed 10. Although physical education goals must go further and beyond the 
acquisition of fundamental motor skill competence, this is a critical step that must be also 
pursued. Despite the fact that physical education at school for many seems to only focus 
on the practice, if this were the case the results have been quite disappointing. Our 
children have failed to even acquire the basic skills, which will be required for more 
complex activities. Failing to do so, our children might be exposed to an unfair condition 
that prevent them to be enrolled in many situations related to our movement context. 

The present study presents a few limitations. First, children participating in this 
study came from only one school what might have biased our results, although our results 
are in agreement with previous results. We have been working in order to uncover this 
issue with a much larger sample from a representative school distribution, covering 
different ages and sex as well. Second, we have not controlled the frequency and quality 
of the physical education and other non-formal activities that children possibly were 
enrolled. Actually, such lack of control of possible diversity of influences that could have 
influenced motor development was proposal since the goal was to examine the level of 
fundamental motor skill development of children in general. 
 
 
CONCLUSION 
 

Older children showed better development of fundamental motor skills compared 
to young children, but both 6- and 9-year-old children are delayed in their fundamental 
motor skill proficiency compared to the expected development. Moreover, the observed 
developmental delay was greater for the 9-year old children. Based upon the expected 
development, 6-year-old children were rated as poor whereas 9-year-old children were 
rated as very poor. These results might be interpreted as an important indicator that our 
children might be prevented to further enrollment of physical activities due to lack of 
fundamental gross motor skill proficiency. 
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