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Abstract

Introduction: Physical education classes are essential for the development of fundamental gross motor
behaviors during the first years of primary education. The aim of this study was to examine the effects
of physical education classes, held twice per week, on the gross motor skills of 6-7 years old children.
Methodology: Participants were 102 children (age 6-7 years old; 57 boys, 45 girls) enrolled at two
public schools from Cluj-Napoca, Romania. Anthropometric measurements were performed for all
subjects and gross motor skills were assessed during physical education classes at the beginning of
the 2018-2019 school year, in the second semester of the 2018-2019 school year, and at the
beginning of the 2019-2020 school year using the Test of Gross Motor Development — 2" Edition
(TGMD-2). An analysis of variance test with repeated measures (repeated measures ANOVA) was
carried out to evaluate the effects of physical education classes on body mass index, body fat and
TGMD-2 scores. Results: There were no statistically significant differences for body mass index, F(2,
202) = 0.37, p =0.688. On the other hand, body fat values increased significantly over the course of
twelve months, F(2, 198) = 8.33, p = 0.000. Statistically significant increases were also observed for
the locomotor subtest scores, F(2, 202) = 29.53, p = 0.000, for the object control subtest scores, F(2,
202) = 37.51, p = 0.000, as well as for the cumulate outcomes of TGMD-2, F(2, 202) = 47.79, p =
0.000. Conclusions: A physical education curriculum with a frequency of two classes per week seems
to be effective in improving gross motor skills in children (age 6-7 years).
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1 INTRODUCTION

Preschool and early elementary years constitute the time interval during which children develop their
fundamental gross motor behaviors [1]. In order to be able to perform complex movements during
middle school and further in life, children have to acquire the basic patterns of coordination [1-4]. The
foundation for sport- and context-specific movement skills, fundamental motor skills include several
aspects of human movement, such as: locomotor skills (walking, running, galloping, hopping, leaping,
jumping, sliding, and skipping), object control skills (striking, dribbling, catching, kicking, bouncing,
throwing, underhand roll), and, according to some authors [5,6], balance/stability skills, referred to as
non locomotor skills (body rolling, bending, dodging, stick balancing, unipedal balance, stretching,
swinging, twisting, and turning) [6,7].

Over the last decades, regular physical activity has been positively associated with multiple health-
related and developmental factors. Thus, physical activity has been shown to have beneficial effects
on motor development [8-11], on physical [12], cognitive [13,14], and social [15] abilities. One study
has found no associations between physical activity and gross motor coordination development in
primary school children [16]. Positive changes in fundamental movement skill proficiency were
reported in youth following school- and community-based interventions delivered by physical
education specialists [17]. After a 12-week intervention during physical education classes, greater



improvements in gross motor skills were observed among primary school children than among middle
school children [4]. A recent review concludes that overall motor competence in children and
adolescents can be enhanced by various physical education curricula [18].

Primary education, in Romania, includes the preparatory class and grades |-V [19]. Throughout the
five years of primary education, physical education is compulsory. The frequency of physical
education classes in the Romanian primary education system is twice per week [20], similar to the
Slovak system, but different from the Hungarian system, where children have physical education
classes every single day of the week (five times per week) [21]. The present study is part of a project
aimed at comparing the interactions between physical activity, quality of life, motor abilities and body
composition among primary school children from three European countries (i.e., Hungary, Romania,
Slovakia) [22]. From the studies published so far, the main conclusion would be the fact that children
with a high body mass index (BMI) (i.e., obese/overweight children) have weaker motor skills than
children with a low BMI (i.e., lean children) [23,24]. In these circumstances, the purpose of this study
was to examine the effects of physical education classes, with a frequency of twice per week, on the
gross motor skills of preparatory and first grade students.

2 METHODOLOGY

2.1 Procedure

Longitudinal data was collected from preparatory class and first grade children. Assessments were
completed over a time interval of two months in autumn 2018, spring 2019, and autumn 2019. The
data consisted of information obtained from body composition and gross motor skills measurements
performed at baseline (T1), intermediate (T2), and follow-up (T3). Body composition was assessed
prior to motor competency, in the morning, at the children’s schools. Gross motor skills were evaluated
during physical education classes by trained personnel.

The study had been approved by the Faculty of Physical Education and Sport’'s Ethics Committee,
Babes-Bolyai University, Cluj-Napoca, Romania, by the School Inspectorate of Cluj, and by the school
boards. Parents signed a written informed consent for their children to participate in the study. Oral
consent was obtained from the children.

2.2 Participants

One hundred and two children (age 6-7 years old; 57 boys, 45 girls) participated in the study. At
baseline, the children were enrolled at two public schools from Cluj-Napoca, Romania, in the
preparatory class. At the end of the study, the children were first grade students.

2.3 Measures

BMI was assessed with the Omron BF511 body composition monitor (Healthcare Co., Kyoto, Japan).
Omron BF511 also measures weight, body fat (in %), skeletal muscle (in %), visceral fat, and resting
metabolism rate. Body fat data provided by the body composition monitor was also used in the present
study.

The Test for Gross Motor Development — 2 Edition (TGMD-2) was applied to evaluate gross motor
skills [1]. TGMD-2 contains 12 motor skills divided into two subtests: locomotor (run, gallop, hop, leap,
horizontal jump, slide) and object control (striking a stationary ball, stationary dribble, catch, kick,
overhand throw, underhand roll) tasks. The assessment protocol involved providing children with a
demonstration of the correct technique immediately before asking them to perform the task. Each task
was performed twice by every child. Each attempt was scored based on specific performance criteria
(0 = did not perform correctly; 1 = performed correctly) [1]. The sum of the observed criteria for each
subscale comprises the overall score of the subtest. The sum of the overall scores from both subtests
(i.e., locomotor, object control) was referred to as the cumulate outcome.

Means, standard deviations, and standard errors were calculated for all measured parameters. An
analysis of variance test with repeated measures (repeated measures ANOVA) was carried out to
evaluate the effects of physical education classes on body mass index, body fat and TGMD-2 scores.
The statistical significance level was set at p < 0.05. All statistical analyses were carried out using
SPSS, version 17.0 (SPSS Institute, Chicago, IL).



3 RESULTS

Descriptive statistics for BMI (mean + SD) among participants were 16.38 + 2.19 at baseline (T1),
16.56 + 2.80 at intermediate (T2), and 16.62 + 3.74 at follow-up (T3) (Table 1). There were no
statistically significant differences for body mass index after two semesters, F(2, 202) = 0.37, p
=0.688. Descriptive statistics for body fat (mean + SD) among children were 18.65 + 6.62 at baseline
(T1), 19.28 £ 6.57 at intermediate (T2), and 20.12 £ 6.77 at follow-up (T3). The results show that body
fat values increased significantly over the course of twelve months, F(2, 198) = 8.33, p = 0.000 Table
2).

Table 1. Descriptive statistics for BMI.

T1 T2 T3
BMI 16.38 + 2.19 16.56 + 2.80 16.62 + 3.74

Table 2. Descriptive statistics for body fat.

T1 T2 T3
18.65 + 6.62 19.28 + 6.57 2012+ 6.77

Body fat (%)

Descriptive statistics (mean + SD) for the locomotor and object control subtests are presented in Table
3, and Table 4, respectively. Table 5 shows the descriptive statistics (mean + SD) for the cumulate
outcomes of TGMD-2. Statistically significant increases were observed for the locomotor subtest
scores, F(2, 202) = 29.53, p = 0.000, for the object control subtest scores, F(2, 202) = 37.51, p =
0.000, as well as for the cumulate outcomes of TGMD-2, F(2, 202) = 47.79, p = 0.000.

Table 3. Descriptive statistics for locomotor tasks.

T1 T2 T3
Run 5.89 + 2.00 6.78 £+ 2.03 7.62+1.03
Gallop 5.71+2.04 5.94 + 2.31 6.50 + 1.75
Hop 7.50+2.20 8.26 +2.48 8.54 +1.76
Leap 419+1.77 472 +1.77 5.15+ 1.36
Horizontal jump 521+222 6.25+ 2.03 6.63 +1.74
Slide 6.25+2.26 7.18 +1.82 7.77 £ 0.62
Overall score 34.74 £7.99 39.14 £ 9.91 42.22 + 4.61

Table 4. Descriptive statistics for object control tasks.

T1 T2 T3
Striking a ball 476 £2.25 6.91 £ 2.50 7.05+2.07
Stationary dribble 484 +244 5.96 + 2.24 7.13+1.34
Catch 424 +1.51 4821+ 145 5.26 £ 0.91
Kick 5.87 £2.18 6.57 £ 2.09 7.29+1.28
Overhand throw 489 %210 6.00 £ 2.32 6.03 + 1.64
Underhand roll 5.05+2.44 5.36 £ 2.22 6.31+1.92
Overall score 29.66 £ 8.52 35.57 £9.60 39.08 £ 5.42

Table 5. Descriptive statistics for cumulate outcomes of TGMD-2.



T1 T2 T3

Cumulate outcomes of 64.39 £ 12.43 74.71 +£18.33 81.29 £ 8.34
TGMD-2

4 CONCLUSIONS

The effects of physical education on motor competence have been investigated for at least six
decades, but the last two decades have witnessed an unprecedented increase in published studies on
topics like physical activity, physical education and motor development, probably as a result of the
worldwide rise in childhood obesity [18]. The weekly frequency of physical education classes in
primary education systems varies from country to country. As some countries have a greater number
of physical education classes per week compared to Romania (e.g., Hungary, with five physical
education classes per week), the present study had the purpose of examining the outcomes of two
physical education classes per week on the gross motor development of primary education children.
The results suggest that a curriculum with two physical education classes per week has been effective
in improving fundamental gross motor skills in preparatory class children over the course of twelve
months. This work is part of a larger project aimed at studying the correlations between physical
activity, quality of life, motor abilities and body composition among primary school children. The final
results of the project are yet to be published.
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