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Abstract

One of the main causes of coronary, respiratory and metabolic diseases among others, in
today’s society, is sedentary life. Sedentarism comes from the high rate of abandonment
of physical-sport practice in the period of adolescence. The consolidation of healthy habits
from an early age, including the daily practice of physical activity, is essential to improve
adherence over time. The main objective of this study was to carry out a motor intervention
program in an infant education class in order to improve their physical condition-health.
Nineteen infants (10 boys, 9 girls) aged 3 years participated in this study. The intervention
was conducted over a period of 6 weeks. Families were also made aware about the impor-
tance of physical activity. Anthropometric variables of height and weight were measured,
as well as physical condition variables such as speed and long jump, before and after the
intervention. The Kolmogorov-Smirnov test revealed the normality of the sample which al-
lowed a comparison of means with Student’s t-test. The results obtained in the physical
tests reveal that the physical condition of the participants improved ostensibly, although
this improvement was only statistically significant in the case of the 4x10 test. Nevertheless,
the work in this line shows a positive tendency towards the improvement of the physical
condition-health, thus education professionals are expected to continue working in this
direction.

Keywords: motor skills; sedentary lifestyle; improved physical condition; enfant education

Resumen

Una de las principales causas de enfermedades coronarias, respiratorias y metabdlicas en-
tre otras, en la sociedad actual, es el sedentarismo. El sedentarismo viene de la mano de
la alta tasa de abandono de la practica fisico-deportiva en el periodo de la adolescencia. La
consolidacién de unos habitos saludables desde edades tempranas, entre los que se inclu-
ya la practica diaria de actividad fisica, es de gran importancia para mejorar su adherencia
en el tiempo. El objetivo principal de este estudio fue realizar un programa de intervencion
de motricidad en una clase de educacion infantil con la finalidad de mejorar su condicién
fisica-salud. Participaron en este estudio 19 infantes (10 nifios, 9 nifias) de una edad de 3
afios. La intervencidn se realizé durante un periodo de 6 semanas en la que también se
llevé a cabo un trabajo de concienciacion en las familias sobre la importancia de la practica
de actividad fisica. Se midieron variables antropométricas de talla y peso, y variables de
condicién fisica como la velocidad y el salto de longitud, antes y después de la intervencion.
La prueba de Kolmogorov-Smirnov revel6 la normalidad de la muestra lo que permitié reali-
zar una comparacién de medias con la prueba t de Student. Los resultados obtenidos en las
pruebas fisicas revelan que la condicion fisica de los participantes mejord ostensiblemente,
aunque esa mejoria solo fue estadisticamente significativa para el caso de la prueba de
4x10. No obstante, el trabajo en esta linea muestra una tendencia positiva ante la mejora
de la condicidn fisica-salud por lo que los profesionales de la educacién deberian seguir
trabajando en esta direccion.

Palabras clave: motricidad; sedentarismo; mejora condicion fisica; educacién infantil
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AHHOTaUMSA

OZHOV 13 OCHOBHBbIX MPUYNH ULLIEMWNYECKOR 60one3HNn, bonesHelt AbixaTeNbHbIX NyTen 1
obMeHa BeLLeCTB, CPeAn MPOoYMX, B COBPEMEHHOM 06LLecTBe SBASETC CMAaAYunii obpas
XU3HW. CeleHTapu3M 00yCNOB/IEH BbICOKMM YPOBHEM OTKa30B OT GU3KYNbTYPHO-CMOPTMB-
HOW NPaKTVKM1 B NOAPOCTKOBOM BO3pacTe. 3aKkpernieHne 340pOBbIX MPYBbIYEK C PAHHEro
BO3pacTa, BKN0Yas exXeAHeBHYH GM3nNYeCcKyto akTUBHOCTb, MMEeET 60/bLUIOe 3HaYeHne Ans
yAyyLleHns nx cobntogeHns ¢ TedeHrem BpeMeHun. OCHOBHOIA Lienbto JaHHOr0 UcCies0Ba-
HVS 66110 NPOBejeHMe NPOrpaMMbl MOTOPHOTO BMeLLATeNbCTBA B JOLLKONbHOW rpynne
C LeNblo ynyylieHns Gu3n4eckoro COCTOSIHMSA - 3f0p0OBbs AeTell. B 3ToM nccnegoBaHun
npuHaan yyactne 19 getein (10 manbumkoBs, 9 geBoyek) B Bo3pacTe 3 nerT. MNporpamma
npoBoAuiack B TeYeHNe 6 Hejenb, B TeYeHMe KOTOPbIX Takke MPoBOAuAack paboTta no
MOBBILLEHNI0 0CBEJOMNEHHOCTU CEMEN 0 BaXXHOCTU GU3NYECKON aKTUBHOCTU. AHTPOMOM-
eTpryeckme nepemMeHHbIe BbICOTbI 11 BeCa, a TakKe nepeMeHHble Gpr3nNUeckoro COCTOSHNS,
TakKune Kak CKOpOCTb U MPbDKOK B ANVHY, U3MEPANNCL A0 1 Noce BMellaTenbcTaa. Kpute-
puii Konmoropoa-CMVPHOBa BbISIBIAI HOPMalbHOCTb pacrpejeneHus BbI6oOpKK, 4To mno-
3BOJINIO CPABHUTb CpPejHUe 3HaYeHns € NoMoLLbto t-kpuTepnst CTblofeHTa. PesynbTarhl,
nonyyeHHble B PU3NYECKMX TeCTax MOKa3bIBaKOT, YTO Pr3MYECKOe COCTOSIHME YYaCTHNKOB
3HAUNTENBHO YNYULIWAOCH, XOTSA 3TO YNyUyLLIeHWe 6bI10 TOAbKO CTaTUCTUYECKM 3HAUYUMBIM
ans Tecta 4x10. OgHako paboTa B 3TOM HanpaBieHWW MoKa3biBaeT NMONOXUTENbHYH TeH-
JeHLVIO B NNaHe ynyyleHns GU3nyeckoro COCTOSHNS - 340P0BbS, MO3ITOMY CreLyanuncTbl
B 06/1aCTV 06pa30BaHNA JOMKHbI NPOAOMKATL PaboTaTh B 3TOM HarpaBieHNUN.

KntoueBble cn0Ba: ABuraTesibHble HaBbIKK; MaﬂOI'IOABI/I)KHbII7I 06p33 XU3HW; ynyylleHne
q)VIBI/Il-IeCKOFO COCTOAHWMA; BOCMUTaHME ,que|7|

Introduction

Physical condition is considered a health indicator whether for children, adolescents
or adults. In this sense, low levels of physical fitness at early ages have been associ-
ated with an increased risk of developing cardiovascular disease, overweight/obesity,
mental disorders and bone problems at older ages (Ruiz et al. 2009; Ortega, Ruiz, Cas-
tillo, & Sjostrém, 2008). In line with these findings, Ortega, Silventoinen, Tynelius and
Rasmussen (2012) analyzed a sample of more than one million Swedish adolescents
and found that those with low muscle strength had a higher risk of mortality. Further-
more, in a recent systematic review (Lang et al., 2018), it examined the relationship
between physical condition and health indicators for children and adolescents (includ-
ing preschool children aged 5). Although few studies were found in preschoolers (n =
5, 3.5%), the results showed significant associations between cardiorespiratory fitness
and health indicators.
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The first years in the life of human being constitute a critical period both for their
development (Gallahue & Donnelly, 2007) and for the development of physically active
behaviour (Timmons et al., 2012). Taking into account the aforementioned, it is imper-
ative to increase the physical activity level in preschool children, as well as the plan-
ning of adequate physical exercise programs. According to World Health Organization
(WHO, 2014), an important public health message should be the idea of “investment”
in physical activity. For this reason, didactic intervention in motor skills from an early
age is necessary to increase the time of motor engagement and development of mo-
tor skills that would otherwise be impossible due to the rigid school time structure,
because when spontaneous physical activity is reduced and sedentary behaviors are
increased (Reilly et al., 2005), the promotion of organized and appropriate physical
activity programs for the comprehensive development of the child seems to be neces-
sary for this “investment” to be made. Considering the physical activity program pro-
moted by Pérez-Pueyo et al. (2019), at a national and international level, we know that
promotion of daily physical exercise in leisure time through these programs results in
the generation of adherence to the habit itself, and among 2118 people who partici-
pated, a mean of 4.43 out of 5 was obtained when asked about the continuity of phys-
ical practice. On the other hand, it is of special interest to make families aware of the
importance of physical activity and their participation in a healthy habits program for
the proper development of their children. In order to know the process of our motor
intervention, it is necessary to include physical condition tests in the children’s educa-
tion stage, as a tool to examine the progress and results on physical condition in chil-
dren from 3 to 5 years old. Due to the lack of studies in this educational stage, only one
reference study is known to date, where a scale with cuts and different classifications
is exposed, to know if the results of physical condition are normal values in relation to
different tests of physical condition in the infant-education stage (Cadenas-Sanchez et
al., 2019). These benchmarks are necessary for the classification of children according
to their performance in basic motor skills, as well as for the early prevention of biolog-
ical risk factors for non-communicable diseases (e.g., obesity, diabetes, cardiovascular
diseases, etc.). Therefore, it is necessary to carry out studies in which intervention
proposals are made in the motor area and the physical condition is evaluated at these
ages in order to continue providing reference values in preschool children.

Regarding the measurement of physical condition we can find in the scientific litera-
ture different physical tests, in a systematic review carried out by Castro-Pifiero et al.
(2010), among a diversity of physical tests, they only found robust evidence on the
validity of the use of the 20m round-trip test (i.e., course navette) to evaluate aerobic
resistance, the hand grip test to evaluate muscular strength, and the measurement
of skin folds and body mass index to estimate body composition. Nevertheless, the
European Commission developed the AL-PHA project (Assessing Levels of Physical Ac-
tivity and Fitness) with the aim of establishing a battery of valid and reliable tests for
the assessment of health-related physical condition in children and adolescents (Ruiz
et al. 2011). Despite the fact that many of the pathologies that appear in adulthood
are associated with physical condition during the first years of life, most physical con-
dition batteries adapted to children tend to recommend application from the age of
6 (Castro-Pifiero et al., 2010), as in the case of the ALPHA Fitness battery which is not
designed for ages corresponding to childhood education. Thus, based on this scien-
tific evidence, and thanks to a multicenter project at the national level, the PREFIT
battery is shown as an appropriate instrument to assess the physical condition related
to health in children from 3 to 5 years (Cadenas-Sanchez et al., 2016).
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PREFIT battery includes the evaluation of body composition, muscle strength, motor
fitness and cardiorespiratory endurance through a series of simple tests that have
demonstrated optimal levels of validity and reliability, in addition to having scientific
evidence that relates them directly to the current and future health status of the child.

+ Body composition: body mass index and waist circumference.

* Muscle strength: hand-grip test and long jump.

+ Motor aptitude: 4 x 10 m test and monopodal balance test.

+ Cardiorespiratory endurance: 20 m round trip test (course navette adapted).

When applying tests for the assessment of physical condition, it is important to take
into account the age of the participants, as this will determine the methodology used
for their application. The current curriculum for this stage (Organic Law on Education
2/2006, of 3 May) proposes a globalised approach to psychomotor skills in which
the assessment of physical condition makes full sense. In this context, it is reasonable
to bet on working methods based on experiences, activities and games applied in
environments of affection and trust (LOE, art. 14.6); which translates into the use of
methodological resources such as songs, motor stories and motor circuits.

In this line, the main objective of this study was to measure the physical condition of
3-year-old children in order to improve their initial values through a didactic inter-
vention during a period of 6 weeks in which the motor story was used to work on the
speed, strength and intra- and inter-muscular coordination of the lower body, as well
as to activate the 3-year-old student during their school day, looking for some im-
provement in BMI. Later, the variables measured would be analyzed again in a second
time or post-test.

Method

Participants

This study involved 19 infants (10 boys and 9 girls) in a three-year-old education class.
In the pre-test the ages ranged from 3 years 2 months to 3 years 11 months (M, = 3.6,
5D=.03) and in the post-test from 3 years 4 months to 4 years 1 month (M, = 3.7, SD=
.03).

Instruments
Various tests extracted from the PREFIT Battery (Ortega et al., 2015) were used:

* Weight: The child will be placed on a scale barefoot, with their head raised in
front of them and their arms stretched out along their body, thus their body
weight will be measured.

+ Size: As above, the child will be barefoot and the upper back will be joined to the
measuring rod so that the measurement is taken from the heels to the top of
the head.
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* Jump from length to foot together: Measure the muscle strength of the lower
body. This test is performed with the feet together behind a line and the jump is
made without separating the feet forward.

+ Motor skills: This test measures the child's speed, agility and coordination. The
child will run back from side to side as fast as possible, covering a distance of 10
metres on four occasions (4x10).

Procedure

Authorisation was requested from the school's Management Board to carry out the
tests and the intervention with the children in the three-year course of infant educa-
tion. The Teaching Staff, families and students were informed of the tests and the peri-
od in which they were to take them, in order for them to wear comfortable sportswear
and suitable footwear on the day of the application of the tests and on the days of
the intervention. The informed consent of the parents/legal guardians for the partic-
ipation of the students was collected. From the 25 possible participants, only 19 were
granted permission, and the first data collection was subsequently organized. Just be-
fore the measurements were taken, a fantasy story based on Cofito and his adventures
on Lipid Island was told with the aim of encouraging the children to make the tests
more attractive to them. More information about this strategy has been published in
other works (Cadenas-Sanchez et al., 2014; Cadenas-Sanchez et al., 2016). Thus, the
intervention was organized as follows:

The evaluation was carried out in 2 sessions of 1 hour, as described below:

» Time 1 (Pre-test). Before the intervention, different tests were carried out to find
out their physical condition and health (see section on measuring instruments).

+ Time 2 (Post-Test). The group carried out the same tests at the end of the inter-
vention (post-test).

Consequently, the following quasi-experimental pre-post design has been applied
without a control group:

1. Pre-test administration.

2. Intervention program. A didactic intervention was carried out in which motor
plays were worked on twice a week for 6 weeks.

3. Administration of the post-test.

In this type of design the mean obtained by the group in the pre-test is compared
with the mean of the post-test of the same group. Therefore, to check the effective-
ness of the intervention program, the results obtained in the evaluations made to the
students before and after the interventions were compared. The quasi-experimental
design of pre-post groups without a control group, with before-after measures, is a
design that guarantees us adequate internal validity. In contrast to an experimental
design, the groups are not created randomly, they are natural groups and, therefore,
possible extraneous variables are not controlled.
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Data analysis

First, the descriptive statistics of the sample were analyzed, including, age, gender,
weight and height, calculating with these last two variables the BMI. Subsequently,
a bivariate correlation analysis was performed between the variables under study
(BMI and results of the jumping and speed test). Next, in order to analyze the pos-
sible significant differences between the data obtained in the pre-test and post-test,
the Kolmogorov-Smirnov test was performed to reveal the normality of the sample.
Finally, different mean comparison analyses were performed using the Student t-test.

Version 24 of the SPSS statistical programme was used for data analysis and process-
ing.

Results

Descriptive statistics and correlation analysis

Table 1 shows the descriptive statistics of the different variables analysed. Pearson’s
correlation analysis showed in both Table 1 and Table 2 a significant and negative
correlation between the speed test and the long jump, revealing that the more time
invested in the performance of the 4x10 the shorter the distance achieved in the long
jump. For the other BMI tests there was no significant level of relationship.

Table 1
Descriptive Statistics and Correlations between Variables (Pre-test)

M sSD Skewness Kurtosis 1 2 3
1. BMI 16.51 1.10 1.04 72 - A9 =27
2. Speed 4x10 19.39 2.30 37 .79 - -.56*
3. Long jump 56.11 18.48 -.60 -.90 -

Note.* p <.05

Table 2 shows the descriptive statistics of the different variables analysed during the
second time.

Table 2
Descriptive Statistics and Correlations between Variables (Post-test)

M sD Skewness Kurtosis 1 2 3
1. BMI 16.46 1.11 1.15 .86 - 14 =20
2. Speed 4x10 17.01 1.40 -.67 -.51 - -.69**
3. Long jump 66.42 2221 12 44 -

Note.**p <.017
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Sample normality test

The Kolmogorov-Smirnov test revealed that all variables in this study had a normal
distribution of data with significance >.05.

Comparison of pre-test and post-test means

Table 3 shows the means of time 1 and time 2 for the different variables measured,
as well as the degree of significance between the differences observed between one
collection and another.

Table 3
Student t-test
M1 M2 t df p*
1. BMI 16.51 16.46 14 36 .891
2. Speed 4x10 19.39 17.01 -1.56 36 .000
3.Long jump 56.11 66.42 3.85 36 128

Note. M7= Mean obtained from the pre-test; M2= Mean obtained from the post-test

Among the variables measured only the mean difference between the first and the
second time after the intervention for the 4x10 speed test, is the one that has obtained
a significant difference, improving the performance times in the second time.

Discussion and Conclusions

The objective of this research was to know the physical condition of a 3-year class of
infant education and the didactic intervention from motor stories for the improvement
of the variables related to physical condition. The results have provided preliminary
evidence in which an improvement in all the measured variables is appreciated, being
the significant change in the speed test 4x10. This test correlated significantly with the
results obtained in the long jump test, which establishes a connection between both
tests, reflecting that if there is an improvement in speed, there will also be one in the
jump test. These results are in line with previous literature (Gallahue & Donnelly, 2007)
where the development of a basic skill leads to the improvement of another.

Despite the results obtained in the current study, several limitations must be consid-
ered. The participants were selected by an intentional sampling, which means that the
results obtained must be treated with caution and therefore avoid their generalization
to the whole population. Therefore, future studies are required with a larger sample
size that may allow another series of analyses to be performed, such as differences by
gender. In addition, to have a control group. Along the same lines, new works should
also examine other variables of physical condition and which are considered by the
PREFIT battery (Ortega et al., 2015), such as resistance, or upper body strength in
order to complete measurements in relation to physical condition and to contrast the
results obtained from the rest of the tests in this research.
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To conclude, the results provide preliminary evidence to consider the didactic inter-
vention in motor skills as an instrument that acts with a positive character in the im-
provement of the physical condition from early ages, being observed in the research
a significant improvement of the variable speed in only 6 weeks of intervention with
motor stories. In addition, the tendency to improve in the rest of the variables of phys-
ical condition, even without reaching the level of significance, due to a certain extent
to the number of participants in this study, can be appreciated. Current research pro-
vides encouraging results, but questions remain about the type, intensity, amount or
frequency of physical activity required to improve children’s health, as also pointed out
by Venetsanou, Kambas, and Giannakidou (2015). Investing in developmentally appro-
priate physical activity and motor skills programs in the early years will contribute to
improving the quality of life of today’s children and future citizens of this world. If we
follow the proposal of Sotelino, Mella and Rodriguez-Ferndndez (2019) we see how the
intervention programmes that add to the future teachers of early childhood education
(i.e., following a Learning and Service methodology from the universities) enhance
the experience even more, benefiting not only the school and its students, but also
undoubtedly improving the pedagogical training that university students receive. This
research is proving to be of interest to teaching and health professionals.
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