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ABSTRACT

N

Background: Motor development can be understood as constant and permanent changes in the capacity to generate motor
responses, which occur throughout the life cycle and may vary, influenced by the environment, task and the subjects themselves.
Objectives: The present study aimed to review studies in the literature that used the Test of Gross Motor Development - Second
Edition (TGMD2) to investigate the influence of physical activity on the motor performance of children aged 6-10 years. Methods: For
this purpose, it was searched references in electronic search engines and organized them in the form of a systematic review. Searches
took place between May and October 2017. As inclusion criterion it was used studies with children aged 6-10 years old that used the
TGMD-2 as a motor assessment instrument. In addition, studies that were not related to physical activity or to TGMD-2 were excluded
and, finally, only studies published in the Portuguese language were reviewed. Results: Studies have shown that children have poor
performance in locomotor skills and that physical activities taught by the Physical Education teacher are more effective in improving
locomotor skills. Conclusion: Thus, it can be concluded that the TGMD-2 is an adequate instrument for evaluation of motor development
and that, in addition, the role of Physical Education teacher is important in the motor improvement process.
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INTRODUCTION

From birth the human being comes into contact with the
world through the movement of his body, and it is through
this movement that he expresses physiological, cognitive and
psychosocial needs, such as the instinct for survival, discomfort,
joy, among many other manifestations™”. Human development
is constant and occurs throughout life. An example of this can
be observed in the cells that make up the human body, which
evolve from conception to death®. Thus, development can
be understood as a process of evolution, in which the human
being will always be in transformation.

According to Papalia and Feldman'?, development is
divided into three main domains: physical, cognitive and
psychosocial. Examples of physical development include
body and brain growth, sensory abilities, motor skills, and
health. Whereas examples of cognitive development can be
learning, attention, memory, language, thought, reasoning
and creativity. Finally, examples of psychosocial development
are emotions, personality and social relations, and although
they are treated and studied separately, they are interrelated,
one depends on the other to develop. Entering specifically
the subject of the physical domain, the Motor Development,
Gallahue et al.®» showed the importance of individuality in

development, i.e., each one has their own time to acquire
movement, undergoing influence of maturation, environment
and heredity. However, current studies point to the task and
experience as major influencers in the motor development
process®. Corroborating this, Soares et al.® pointed to
the importance of physical activity in childhood, even for
children with complaints of learning difficulties, with the aim
of contributing to motor development and motor repertoire
acquisition. In addition, the authors point out that there
is a need for people to understand this process, since they
will give the first tasks to the child, having a great influence
on the practice of physical activity in childhood. However,
to understand Motor Development, appropriate analysis
tools are needed. One of the instruments that the literature
shows as effective for this purpose is the Test of Gross Motor
Development (TGMD)®”)., This instrument was proposed by
Ulrich in 1985 and updated in 2000, being called TGMD-2®),
The TGMD-2 has adequate measures to evaluate the process of
motor development of children aged 3-11 years, i.e., itis able
to assess if children have delayed motor development, which
can contribute to the adequate planning of motor intervention
programs. In view of the above, the present study aims to
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review studies in the literature that used the Test of Gross
Motor Development — Second Edition (TGMD-2) to investigate
the influence of the practice of physical activity on the motor
performance of children aged 6-10 years. The information
from the present study is expected to provide a better
understanding of the motor development process of children.

METHODS:

Between May and October 2017, was made a search of
articles, theses and dissertations between 2007 and 2017
in Google Scholar and Scielo databases with the following
descriptors: motor development, children, physical activity,
exercise and child, middle childhood (age between 6 and 10years),
TGMD-2. Review articles were excluded, as were those who
were newest or oldest than described before. Studies that
were not related to physical activity nor to TGMD-2 were also
excluded. Only studies published in the Portuguese language
were reviewed. The search performed found 265 works, totaling
the results of all bases used, being 210 in Google Scholar and
55 in Scielo. Of this total of 265, 241 are articles, 10 are theses
and 14 are Master Degree dissertations. The 265 studies were
selected for the title reading, 50 were considered possibly
relevant and had their abstracts evaluated. Of these, 22 were
excluded because they did not meet the inclusion criteria,
and 28 were selected for full reading. Of this total, 15 were
considered relevant for this study, being 13 articles, 1 thesis
and 1 dissertation. Initially, it analyzed the titles and summaries
of the works found, looking for references of the terms used
to search and their relation with the objective of the study.
After this phase, the appropriate papers were separated for use
in the present study. After the inclusion and exclusion criteria
mentioned above, the total number used to describe the results
of the present study and which comprised the objectives of
this study were 15 articles. Figure 1 shows the search process,
inclusion and exclusion of articles, theses and dissertations
present in the current literature.

265 studies

28 selected to full reading

215 excluded after title
reading

I 50 were selected to the
Justification:

Abstract reading

i 22 excluded

9 did not used the TGMD-2

7 were literature review
6 because of the age range

13 excluded for being unspecific
to the study objective

15 included

Figure 1: Selection process of the papers used in this study.

\..

MTP&RehabJournal 2018, 16: 602

RESULTS AND DISCUSSION

Motor Development

Motor development can be understood as constant
and permanent changes in the capacity to generate motor
responses, which occur throughout the life cycle® and may
vary, influenced by the environment, task and the subjects
themselves®. Thus, motor development is considered as a
sequential, continuous process and related to the chronological
age, by which the human being acquires an enormous amount
of motor skills that progress from simple and disorganized
movements to the execution of highly organized and complex
motor skills®. Therefore, Willrich et al.®® points out that during
the motor development the child must be observed with
great attention to identify the stage in which it is, to diagnose
possible delays in motor development that can compromise
aspects of adult life. Then, it isimportant to know and identify
the phases and stages of motor development, as well as their
characteristics, so that appropriate interventions can be
made, facilitating the adequate motor development process.
According to Gallahue et al.®, motor development is divided
into four phases: reflexive (stages of coding and decoding),
rudimentary (stages of inhibition of reflexes and pre-control),
fundamental (initial, elementary and mature stages) and
specialized stages (transition, application and lifelong
application stages). In addition, human development occurs in
phases and is influenced by hereditary and contextual issues.

In contrast, Haywood e Getchel™, used a Newell model®?
to explain the motor development. According to the Newell
model, the movements arise from the interactions of the
subject, the task and the environment, that is, one factor has
direct influence on the other. Thus, it is understood that if
one of the factors (subject, task and environment) changes,
the movement must change and to these sum of changes
gives the process of motor development. Such factors are
called restrictions by Newell. Restrictions are as individual
and environmental constraints that are in direct relation
to the task (movement). The main restrictions described
by Newell® are: subject restrictions (unique physical and
mental characteristics, divided into structural and functional
constraints), environmental restrictions (constraints on the
space that surrounds him/her), task restrictions (equipment,
rules, goals, influencing him/her). In view of the above, it is
observed that several factors can interfere in the “normal
course” of motor development, such as family, friends,
professors and the environment where they are inserted®.

In the case of motor development, there are some
instruments that help the Physical Education teacher in the
diagnosis of the motor development process. One of the
existing instruments is the TGMD®), proposed in 1985 by
Dale Ulrich, with the purpose of evaluating the quality of the
movement related to the fundamental motor skills, being
able to classify them in different motor levels. In 2000, Ulrich
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released a second version of the same test, the TGMD 2©®.
TGMD-2 is constituted by two subtests: locomotion and control
of objects. Each subtest contains six fundamental motor skills
assessed. The locomotor subtest evaluates running, galloping,
jumping with one foot, jumping over an object, jumping
horizontally and lateral displacement. Whereas the control of
objects subtest evaluates the bouncing of a ball, bouncing it
without displacement, receiving it, kicking it, throwing it over
the shoulder and tossing it under the shoulder®.

All the above mentioned skills are assessed in isolation, using
established criteria. When the evaluated meets the criteria,
it is assigned a point, otherwise it is not assigned any points.
The assigned points are summed and the total value of points
obtained for each subtest reflects the pattern of the movement
performed. These values can be considered, for example, as a
gross score or, if it is of interest, the equivalent motor age can be
defined from the gross score of each subtest. Taking as reference
TGMD and TGMD-2, some studies were conducted®2%3),
In summary, based on the results and discussions of the cited
studies, it is understood that TGMD-2 is suitable for studies that
investigate motor development in children and, therefore, this
instrument was assumed in the present study.

The use of TGMD-2 for understanding motor
development

As previously mentioned, motor development can be
understood with the aid of different instruments, among
them TGMD-2, which is the focus of the present study. Thus,
tables 1 and 2 present the papers used in this review, with a
brief summary of their objectives, methodologies, results and
conclusions, periodicals and databases.

Table 1: Information about the studies.

\..

Melo MV et al.

Studying the motor development, focusing in TGMD,
Catenassi et al.®¥ verified the relationship between
performance in tasks of gross motor skill and BMI in boys
and girls. For this, 27 children were analyzed: 11 girls and
16 boys, aged 4 to 6 years. The authors evaluated the motor
performance with the use of TGMD-2 and evaluated the BMI
with the use of anthropometricinformation. The results showed
that no significant interactions of the evaluated variables were
observed both in the comparison between genders and the
BMI. In view of such results, the authors concluded that BMI
is not related to performance in gross motor skills in children
aged 4 to 6 years. Aiming to investigate the effects of a motor
intervention program in obese and non-obese children on
motor, nutritional and psychosocial parameters, Berleze™
performed a study with 78 obese and non-obese children in
two groups 38 in intervention group (IG) and 40 in control
group (CG); age range of 5 to 7 years. The program lasted
28 weeks, with two weekly classes of 90 minutes each. In this
period the CG did not have any type of intervention, and
their activities within the research were merely evaluative,
for about 5 weeks. The results showed that the Gl had
significant changes in a larger scale on motor, nutritional and
psychosocial performance compared to the CG. The author
concluded that the execution of a motor intervention program
methodologically based and effective, promotes significant
gains in parameters of motor, nutritional and psychosocial
performance.

Brauner and Valentini®® investigated the motor
performance of children (5 to 6 years), practitioners of
physical activities related to the family and biological context.
A questionnaire was developed specifically for the study

First Author Year Periodic Age range N
Catenassi, F. Z. 2007 Revista Brasileira de Medicina do Esporte 4t06 27
Berleze, A. 2008 PhD Thesis UFRGS 5to7 78
Brauner, L. M. 2009 Revista da Educacdo Fisica/UEM 5to6 32
Braga, R. K. 2009 Revista da Educagdo Fisica/UEM 6to7 60
Palma, M. S. 2009 Revista da Educacdo Fisica/UEM 5to6 71
Brauner, L. M. 2010 Master Degree Thesis UFRGS 5to9 140
Cotrim, J. R. 2011 Revista da Educagdo Fisica/UEM 9to 11 30
Lopes, L. O. 2011 Revista Brasileira de Cineantropometria e Desempenho Humano 6to7 21
Krebs, R. J. 2011 Revista Brasileira de Cineantropometria e Desempenho Humano 7to8 50
Aradjo, M. P. 2012 Revista Brasileira de Medicina do Esporte 9to 10 41
Nobre, F. S. S. 2012 Revista ACTA Brasileira do Movimento Humano 4t06 46
Palma, M. S. 2012 Revista de Educacao Fisica/UEM 4t06 88
Rodrigues, D. 2013 Revista Motriz 4t06 50
Fernandes, P. S. 2014 Revista Kinesis 7t09 40
Fernandes, L. A. 2017 Revista Educagdo Especial 10 8
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Table 2: Reviewed studies
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Author (Year)

Objective

Method

Result

Conclusion

Database

Catenassi et al.
(2007)

Berleze (2008)

Brauner and
Valentini (2009)

Braga et al.
(2009)

Palma et al.
(2009)

Brauner (2010)

Cotrim et al.
(2011)

Lopes et al.
(2011)

- To verify the

relation between the
performance in tasks of
gross motor skill with
the body mass index
(BMI).

- To investigate the
effects of a motor
intervention program
in obese and non-
obese children on
motor, nutritional
and psychosocial
parameters.

- To investigate the
motor performance of
children practitioners
of physical activities,
related to the family
and biological context.

- To investigate the
influence of a motor
intervention program
on the performance of
children’s locomotor
skills.

- Investigate the
influence of movement
programs on motor
development and
engagement of
preschool children.

- To investigate changes
in motor performance,
perception of
competence, and the
routine of children’s
activity in social sports
project and to identify
possible differences
related to gender.

- To verify the
development of
fundamental motor
skills in children who
have undergone
elementary school
and in different school
contexts.

- To analyze the
relationship
between habitual
physical activity and
fundamental motor
ability, and motor
coordination in
children.

- TGMD-2 and KTK, and
Anthropometric use; 27
children (11 girls and 16
boys), with age between 4
and 6 years.

-TGMD-2, and
Anthropometric use;

78 children (38 in the
Intervention Group and 40
in the Control Group) with 5
and 7 years.

-TGMD-2 and
Questionnaire; 32 children,
aged between 5 and 6 years.

- TGMD-2; 60 children aged
between 5 and 6 years were
randomly distributed.

-TGMD-2; 71 children (22
Guided Game Group, 24
Free Play Group, 25 Control
Group) aged 5 to 6 years.

-TGMD-2 and
Questionnaire; 140 children
of both genders between 5
and 9 years.

- TGMD-2; 30 children (15
private school (CEPar), and
15 public school (CEPub),
aged between 9 and 11
years.

- TGMD-2 and KTK; 21
children aged 6 and 7 years.

- No interaction between
performance, BMI and age.

- The IG had significate
significant changes in motor,
nutritional and psychosocial
performance compared to
the CG.

- The motor performance
level is lower than
expected. The family factor
did not influence motor
performance only the
parents’ professions had an
impact.

- Significant difference in
the performance of the
treatment groups when
compared to the control
group after the intervention.
Being classified as below
average in the performance
of locomotive skills.

- The intervention promoted
gains in motor performance
and increased engagement
only in the Guided Game
Group.

- Initial motor development
below expected, in addition
to significant changes in
motor development level.

- CEPar indicated equivalent
motor age inferior to
chronological age for the
CEPub group. Thus, there
was no difference between
equivalent motor age and
chronological age for the
CEPar group.

- Most of the children
presented CM disorders and
coordinative insufficiencies,
no subjects had a good or
very good CM.

- The IMC is not related
to performance in tasks
of gross motor skills in
children.

- A methodologically
based and effective motor
intervention program
promotes significant gains
in motor, nutritional and
psychosocial performance.

- Alert teachers of
children’s programs,
having importance to

the development of
fundamental skills, and
harmonic development of
the subject.

- The scores showed
that there seems to be
a tendency for Brazilian
children to enter the
school context with a
low performance of the
locomotor skills.

- The development of motor
skills and engagement in
movement programs are
dependent on the quality
of the environmental
conditions.

- Participation in a sports
social project based on
methodological proposals
promoted positive changes
in motor and psychological
terms in the routine of
children’s activities.

- The school context
influences the motor
development of children.

- These children had
insufficient coordinative
development and poor
development of HMF.

Scielo

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Google Scholar

Scielo

Google Scholar
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Table 2: Continued...

Author (Year) Objective Method Result Conclusion Database
Krebs et al. - The objective of this - TGMD-2 and AAHPERD; - They showed statistical - The equivalent use of Google Scholar
(2011) study was to investigate 50 children (25 boys and 25  significance and weak both tests may not be

the relationship girls) aged between 7 and correlations in some skills. appropriate, since each test

between motor 8 years. has its own peculiarities

performance scores regarding the evaluation

and physical fitness of criteria.

children.
Aradjo et al. - To investigate - TGMD-2; 41 children (22 - The EG showed motor age - PE classes in elementary Scielo
(2012) the contribution experimental group and higher than chronological school contributed to

of PE classes in 19 control group) aged age in the locomotor the development of

elementary school to between 9 to 10 years. subtest. EG children had fundamental motor skills.

the development of raw scores in the locomotor  Radical sports classes

fundamental motor subtest and the two groups  further contributed to the

skills of children, and if presented similar gross development of locomotor

the practice of extreme scores in the control subtest. skills.

sports would improve

motor development.
Nobre et al. - To describe and - Teste TGMD-2; 46 children - Better for the Gl compared - Only the activities carried Google Scholar
(2012) compare the motor (23 in the intervention group to the CG. out in the school are not

development of and 23 in the control group) enough to stimulate a

children involved in aged between 4 and 6 years. good motor performance;

a motor intervention the activities in another

program and children context as cultural issues are

who do not take activities of the daily games.

Physical Education

classes.
Palma et al. - To evaluate and -TGMD-2 and - Although both exhibited - Regular and systematized Google Scholar
(2012) compare the motor Questionnaire; 88 children motor performance lower physical activities need

Rodrigues et al.
(2013)

Fernandes and
Palma (2014)

Fernandes et al.

(2017)

performance of
preschoolers practicing
and not practicing
systematic physical
activity.

- To verify the effects
of different contexts
in the development of
fundamental motor
skills and somatic
growth of children in
kindergarten.

- To evaluate and
compare the level of
motor performance

of practicing and non-
practitioners of Physical
Education.

- To analyze the motor
development of
children with Attention
Deficit Hyperactivity
Disorder.

(52 practitioners and 36
non-practitioners) aged
between 4 and 6 years.

-TGMD-2 and
Anthropometric use; 50
children (25 had activities
with the classroom teacher
and 25 had Physical
Education classes with a
specialist of the area) aged
between 4 and 6 years.

- TGMD-2; 40 children (20
practitioners and 20 non-
practitioners of physical
activity) aged between 7
and 9 years.

- TGMD-2; 8 male children
with mean age of 10 years.

than expected, practitioners
presented better
performance in locomotor
skills, object control and the
motor coefficient.

- Children who had activities
with the classroom teacher
had a reduction in the level
of physical activity, children
with classes with the
specialist teacher presented
maintenance at the level of
AF and better development
of motor skills.

- No significant difference
was observed between the
two groups, both of which
contained a very poor motor
performance level.

- They demonstrated that
children with ADHD had
a marked motor deficit in
object control skills.

to be part of a program

for childhood, because it
helps to achieve a broader
development of children’s
abilities.

- The different contexts of
physical education classes
are not enough to promote
somatic change in children.
However, classes with the
specialist teacher better
develop the fundamental
motor skills.

- There were limitations

in the study: the lack of
quality control of the School
Physical Education program
and the reduced sample
size.

- There is a need for regular
and systematic physical
activity programs; children
with ADHD present a delay
in motor performance.

Google Scholar

Google Scholar

Google Scholar

and motor performance was assessed through the TGMD-2.
The sample contained 32 children of both genders. A lower
motor performance level was observed for the age range.
The fact of having siblings and regular practice of physical
activity of the parents does not seem to influence the

motor performance. It has also been shown that parental
occupations had an impact on the participants’ performance.
The authors concluded that it is necessary to warn teachers
and coordinators of children’s programs about the importance
of the development of fundamental skills, so that there can
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be a balance between the practices carried out, with a view
to a harmonious development of the subject.

In order to investigate the influence of a motor intervention
program on the performance of the locomotor skills of children
aged 6to 7 years, Braga et al.!*” studied a sample of 60 students
who were randomly distributed, in a paired manner, in three
groups: (G1) random practice group, (G2) practice in phases
group and (G3) control group. All groups were assessed pre
and post intervention through the TGMD-2. The results showed
a significant difference in the means of performance of the
treatment groups, when compared to the control group,
after the intervention. The study participants were identified
and classified as below the expected performance average of
locomotor skills. The authors conclude that there seems to be
a tendency for Brazilian children to enter the school context,
with a low performance of locomotor skills.

In order to investigate the influence of different motion
programs on motor development and the engagement of
preschoolers, Palma et al.*® performed a research in which
had a sample of 71 children (5 and 6 years). The participants
were divided into 3 experimental groups: Guided Game
Group (n=22), Free Play Group (n=24) and a Control Group
(n=25). The experimental groups participated in different
programs: game with guidance and a free game in a enriched
context. TGMD-2 was applied for motor development analysis.
The results demonstrated that the intervention promoted
gains in motor performance only in the Guided Game Group.
During the interventions, the Guided Game Group showed
greater engagement, compared to the other groups. Thus, the
authors concluded that the development of motor skills and
engagement of children in movement programs are dependent
on the quality of environmental conditions.

In order to investigate the changes in the motor
performance, the perception of competence, and the
routine of children’s activity of the participants of a sports
social project and to identify possible differences related
to gender, Brauner® recruited 140 children of both sexes
between the ages of 5 and 9 years, and distributed them into
two groups: intervention group (IG) and control group (CG).
The instruments used were: TGMD-2 and Neto and Serrano
Questionnaire®, The results showed lower initial motor
development than expected, as well as significant changes
in the motor development level of Gl participants and better
performance compared to participants of CG. No changes were
observed in relation to gender in the GI, but an indication of
advantage was found for males in CG. In view of the results, the
author concluded that participation in a sports social project
based on efficient and specific methodological proposals
with the participants’ needs promoted positive changes in
motor and psychological terms and in the routine of children’s
activities.

Cotrim et al.?" verified the development of fundamental
motor skills in children who attended elementary school

(
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in different school contexts. Fifteen children from a public
school (CEPub) and fifteen children from a private school
(CEPar) were randomly selected, and both enrolled in the
5th year of Elementary School. All children were evaluated
by performing the subtests: Locomotor and Object Control
of TGMD-2. The results demonstrate motor age below the
chronological age for the CEPub group in the Object Control
subtests. However, a difference between equivalent motor age
and chronological age was not observed for the CEPar group.
The authors concluded that the school context influences the
motor development of children.

Aiming to analyze the relationship between usual
physical activity, fundamental motor ability (HMF) and motor
coordination (MC) in children, Lopes et al.?? conducted
a study with 21 children of both sexes, aged 6 to 7 years.
The usual physical activity was evaluated by accelerometer,
the fundamental motor skills were analyzed using the TGMD-2
and the motor coordination was evaluated through the
Korperkoordination Test fiir Kinder (KTK). The results showed
that no subject presented a good or very good MC in KTK.
Regarding the results of TGMD-2 to locomotor evaluation,
76.2% were above the 50th percentile, 28.6% achieved the
P50 or higher in objects control and 38.1% achieved the P50
or higher in the total score of the test. Through these results
the authors concluded that these children presented low
results, indicators of possible insufficiencies of the coordinated
development and poor development of HMF. These findings
demonstrate the need for a special intervention, namely in
the area of Physical Education.

Krebs et al.?® conducted a study to investigate the
relationship between motor performance and physical fitness
in children. The sample contained 50 children, divided into
25 boys and 25 girls, aged between 7 and 8 years. The TGMD-2
was used to assess motor performance. For the evaluation
of physical fitness, were used 3 specific tests proposed by
American Alliance of Health, Physical Education and Recreation
(AAHPERD). The results demonstrated statistical significance
and weak correlations in some skills such as passing, low pitch,
running, jumping, horizontal jumping and medicine ball pitch.
The authors concluded that the equivalent use of both tests
may not be adequate, since each test has its own peculiarities
regarding the evaluation criteria.

Araujo et al.?¥ investigated the contribution of Physical
Education (PE) classes in elementary school to the development
of fundamental motor skills of children, and the influence of
extreme sports, in addition to PE classes, in motor development.
The sample was composed of 41 children (9.6 + 0.5 years),
22 were in the experimental group (EG) with 2 PE classes and
3 extreme sports classes weekly, and 19 (9.5 + 0.3 years) were
in the control group (CG) with 2 PE classes weekly. All children
were filmed performing the motor skills of the locomotor and
objects control subtests of the TGMD-2. The results showed
that the EG presented higher motor age than the chronological
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age in the locomotor subtest, while CG children showed no
difference between the two ages. The authors conclude that
PE classes in the first four years of elementary school have
contributed to the development of fundamental motor skills
and that the development of locomotor skills is optimized
when regular lessons and extracurricular classes are added,
such as extreme sports classes.

Nobre et al.”? investigated the influence of a motor
intervention program on children from 4 to 6 years of
age. For this, the authors recruited 46 children divided
in 2 experimental groups: intervention group (IG) and
control group (CG), containing 23 participants each. Motor
performance evaluation was performed using the tests of
TGMD-2. The results found were better for the IG in relation to
CG. In the male equivalent motor age there was an inferiority
of CG over the IG, both had values of 5.06+1.56 and 5.61+1.05,
respectively. In the female gender the Gl presented a higher
result than the CG (5.83+0.59 and 4.29+0, respectively).
As for the objects control equivalent age, CG also had lower
values than 1G with 4.53+0.80 and 5.67+0.91, respectively.
In view of the findings, the authors concluded that the
activities performed outside the school context, in isolation,
are not beneficial for the motor development, as well as the
activities carried out within the school environment. Thus,
the authors suggest that the activities carried out together,
i.e., when adding the activities inside and outside the school
environment, produce better motor gains.

Palma et al.”® evaluated and compared the motor
performance of pre-schoolers practicing and not practicing
systematic physical activity. The sample consisted of
88 children (52 practitioners and 36 non-practitioners),
aged between 4 and 6 years. TGMD-2 was used to analyze
the motor performance and a questionnaire was applied
to verify the level of physical activity of the children. In
view of the results, it was observed that, although both
groups showed a motor performance below the expectation
for their age, the practitioners performed better than
non-practitioners in locomotor skills, object control and in
the broad motor coefficient. The authors concluded that
regular and systematized physical activities need to be part
of a program for childhood as they contribute to the broader
development of motor skills.

Rodrigues et al.?® verified the effects of different contexts
in the development of the fundamental motor skills and in
the somatic growth of children in kindergarten. The authors
recruited 50 children aged 4 to 6 years: 25 children had activities
with the classroom teacher and 25 had physical education
classes with a specialist teacher. The children were evaluated
at the beginning and end of the school year, and for the motor
performance were performed the TGMD-2 subtests and the
anthropometric assessments. At the beginning of the school
year, no difference was observed between groups. At the end of
the school year, children who had activities with the classroom

([ )
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teacher presented a reduction in the level of physical activity,
while children who had PE classes with the specialist teacher
showed maintenance in the level of physical activity and better
development of motor skills. Therefore, the authors concluded
that the different contexts of physical education classes are not
sufficient to promote somatic change in children throughout
the school year. However, Physical Education classes with the
specialist teacher promote the development of fundamental
motor skills and develop the maintenance of the level of
physical activity in children in kindergarten, compared to the
non-specialist teacher.

Fernandes and Palma® evaluated and compared the level
of motor performance of practitioners and non-practitioners of
Physical Education. The sample consisted of 40 children aged
between 7 to 9 years (20 practitioners e 20 non-practitioners).
The instrument used for motor performance analysis was the
TGMD-2. The results demonstrate that there was no significant
difference between two groups, both of which contained a
very poor level of motor performance. Therefore, the authors
concluded that the non-difference may be involved with the
lack of quality control of the Physical Education Program or the
reduced sample size. Fernandes et al.?” analyzed the motor
development of children with Attention Deficit Hyperactivity
Disorder (ADHD) from the evaluation of the fundamental
motor skills. The sample consisted of 8 male children with a
mean age of 10.25 years. The motor skills test was performed
through the TGMD-2. The results demonstrate that children
with ADHD had a marked motor deficit in the control abilities of
objects. The authors conclude that the results show the need
for regular and systematic physical activity programs and allow
us to conclude that children diagnosed with ADHD present a
delay in motor performance when compared to children who
are in agreement with what is expected for the age range.

DISCUSSION

The present study aimed to review the studies in the
literature that used the TGMD-2 to investigate the influence
of physical activity on the motor performance of children
between 6 and 10 years of age, and with that, organize the
content related to the theme. In view of this, the results
are discussed below. Palma et al."*® found superiority in the
variables of motor performance, motor skills and objects
control by the children related to the guided game group when
compared to the free play group. These findings corroborate
the prepositions of Gallahue et al.¥), that even if the practice of
deliberate activities plays an important role in children’s motor
development, an environment that has quality intervention is
necessary to reach the maximum potential of this development.
This environment becomes increasingly important as children
have been subjected to social and cultural changes that result
in their engagement with physical activities, the pleasure of
moving”*® and, thereby reducing motor practices. According
to Gallahue and Donnely®?®, the longer the period and the
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quality of practices presented to the child, the greater the
likelihood of the individual developing their motor skills with
high competence, ie, the lack of practice impairs the motor
development process. These findings demonstrate the need
for a qualified professional to intervene with children in the
first school years, corroborating the study of Silveira®, in
which the author points to the role of movement and sport
as tools for acquiring motor skills, but since they are led by a
Physical Education teacher.

In the study of Braga et al.'” was possible to verify the
results of the social and cultural changes, since the results
showed that there seems to be a tendency of the Brazilian
children to enter the school context with a poor performance
of locomotor skills. In addition to the study cited above, low
motor skills scores were also observed in the samples from
other studies included in this review*61222527) demonstrating
the need for an adequate school curriculumin the early years.
According to Silveira®?® the school curriculum that aims at the
acquisition of motor skills must present different contents,
which allow a wide acquisition of knowledge. However,
an improvement on locomotive skills performance was
observed in the groups after the intervention by a specialist
teacher®>1517.19.2527) Among the reviewed studies that exposed
comparisons between motor activities with and without
teacher intervention only in the study of Fernandes and
Palma®® there was no significant difference in the performance
of the children, but the authors emphasize the limitations of
the study as the lack of quality control in the program of the
discipline and the reduced size of the sample.

There is a wide range of contents that contribute to the
development of locomotor skills in children, but it is of great
importance that they are planned and systematized®?,
However, as literature points out”!!® other influences are
important for motor development, such as the environmental
conditions in which the child lives, plays and is exposed
naturally. Physical activities in social sports projects, children’s
programs and school context are important for the child’s motor
learning, in which activities are planned and oriented, seeking
pleasure and playfulness, involving the child for a pleasurable
learning and with gain of motor development®&1°2Y), Physical
Education classes combined with activities outside the school
environment prove to be efficient to increase gains in motor
performance, as demonstrated by Aradjo et al.?¥ when they
investigated the practice of extreme sports in parallel with
the school classes.

The school is often the place where the first contact
with sports or physical activity occurs. Thus, Rodrigues et al.
29 emphasized the importance of variations of teaching in
the school context, so that one can have pleasurable and
motivating classes, with the purpose of obtaining better motor
gains and adherence to the motor practice and, with that, to
ensure that the child maintains constancy in physical activities
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or sports. In order to properly occur the motor development,
stimulation is necessary, however, modern life habits tend
to cause changes in motor experiences, drastically reducing
children’s motor experiments and altering, in a negative
way, their motor development. Such changes in modern life
lead children, increasingly early, into gadgets and electronic
games, depriving them of activities and games involving motor
actions such as fundamental motor skills?®. Therefore, when
children are not adequately stimulated, they may not achieve
fundamental movement patterns for possible insertion into
sports, games, and physical activities”). So when the supply of
fundamental motor skills and practices is reduced, impairment
may occur in the course of the child’s motor development,
causing an insurmountable barrier, recognized in the literature
as a barrier of proficiency®. It highlights the role of the
teacher, a fundamental professional to ensure an adequate
motor development. However, this professional, for a more
assertive service, must present some fundamental skills and
abilities, which are obtained through an adequate formation®®.
In addition, the teacher should have the ability to organize,
plan and intervene in order to lead the child to gains in motor
skills and thereby improve the student’s motor conditions.
Such actions, due to the academic education, reflects to the
school teacher, especially to the PE teacher, demonstrating
the relevant role of the school in this process.

Based on the observations of Willrich et al.®®, some studies
were conducted aiming to understanding the role of motor
intervention in the motor development of children. Araujo et al.
24 observed that PE classes taught by a qualified professional
in the first four years of elementary school are of paramount
importance for the development of the fundamental motor
skills of childhood. In addition, the study above noted that if the
sportis treated at that stage, motor development is optimized.
Santos et al.®® observed that physical activities during
childhood can lead to changes in various aspects of children’s
development, as well as a significant improvement in overall
motor and balance indicators. In this context, systematized
sports practices, in general, contribute significantly to the
expansion of children’s motor development. These findings
corroborate the prepositions of Silveira®®, in which the
author points out the fundamental role of the school, in this
case the appropriate curriculum and with coherent contents
for the motor acquisition process. In view of the above, it
is observed that children should be encouraged to practice
physical activities and sports. However, such a practice must
take place in a planned and organized way so that it contributes
adequately to children’s motor development®*9,

Therefore, in the early childhood the literature recommends
the use of games and activities for the motor experimentation
of the children™.From the second childhood it must be
worked playful games, in which it is seek the socialization to
the environment where they are inserted. In these activities,
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other children should be involved, which will help in the
management of egocentrism, since the child will have to
divide tasks and objects with other children. Finally, in the
third childhood, motor development should be stimulated with
more specific activities, involving more complex instructions,
athletic skills and physical strength®.

Considering the above, it can be observed that physical
activity promotes gains in motor performance in children
from 6 to 10 years old. In addition, the results demonstrate
that gains in motor development are more effective when
the activities are given by PE professionals. These findings
demonstrate the relevance of the PE teacher, since it is in the
school that the child is inserted, being able to have contact
with the practice of physical activity regularly during the PE
classes. Added to this, the studies demonstrated that the age
range between 6 and 10 years presents a sensitive period
for the gain of motor skills, justifying again the role of the PE
teacher in the process of gains in motor performance. In this
way, organizing intervention strategies and discussing public
policies for the maintenance of PE School classes with a PE
professional becomes necessary. However, these were not
the objectives of the present study, demonstrating the need
for new studies.

CONCLUSION

Despite the results pointed out, the present study presents
the limitation of being a review study and, in addition, a
review of studies published only in Portuguese. Thus, the
generalization of the results becomes limited. Finally, it is
expected that future research will be conducted, as it was
not intended to end the discussion about the subject and,
as already mentioned, studies that present the discussion
about the insertion of the PE teacher in the motor activities is
necessary, as well as studies comparing the results of different
regions and cultures.
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