Rev Bras CGineantropom Hum original article

DOL: http://dx doi.org/10.5007/1980-0037.2017v19n2p164

Association hetween school structure
and physical activity in physical education
class and school recess

Associagao entre estrutura da escola com a atividade
fisica na aula de educacao fisica e no recreio

Arieli Fernandes Dias'
Vanilson Batista Lemes’
Caroline Brand!

Julio Brugnara Mello’
Anelise Reis Gaya'

Adroaldo Cezar Araujo Gaya'

Abstract — The aim of this study was to verify the association between the characteristics
of the school structure and the physical activity of students in the physical education class
and school recess. This is an association study with quantitative approach. The random
sample is composed of 176 schoolchildren (71 boys and 105 girls) from 10 schools of the
city of Passo Fundo-RS, Brazil. Physical activity was evaluated with a pedometer, after
which the average number of steps in the physical education class and school recess was
calculated. The characteristics of the school structure were evaluated by direct observa-
tion, with the audit tool in the school. Data were analyzed using descriptive statistics,
independent t-test and generalized linear regression. The mean number of steps among
boys was higher when compared to girls in the physical education class (t=3.478, p<0.001,
d cohen=0.62) and in the school recess (t=2.537, p<0.01; d cohen=0.45). The number of
steps in physical education class was not associated with the characteristics of the school
structure. In the school recess, an inverse association was found, where boys enrolled in
schools with regular quality structure performed on average 208.04 (95%CI=16.44/399.65;
p=0.03) steps when compared to boys enrolled in schools with good quality structure.
Schools that have bigger and/or better structure do not necessarily influence adolescents
in the practice of physical activity in school recess and physical education classes.
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Resumo — Objetivou-se verificar a associagio entre as caracteristicas da estrutura da escola e a
atividade fisica dos escolares na aula de educacio fisica e no recreio. Estudo de associagio com
abordagem quantitativa. A amostra aleatdria é composta por 176 escolares (71 meninos e 105
meninas) de 10 escolas estaduais de ensino médio da cidade de Passo Fundo-RS, Brasil. A ativi-
dade fisica foi avaliada com pedometro, posterior aisso se calculou a média do niimero de passos na
aula de educagdo fisica e no recreio. As caracteristicas da estrutura da escola foram avaliadas por
observagdo direta, com a ferramenta de auditoria na escola. Para andlise dos dados utilizou-se

estatistica descritiva, test t independente e regressdo linear generalizada. A média do niimero 1 Federal University of Rio Grande

de passos entre os meninos foi maior quando comparados as meninas na aula de educagio fisica do Sul. Graduate Program in Human
(1=3,478; p<0,001; d coben= 0,62) e no recreio (t=2,537; p<0,01; d cohen=0,45). O niimero Movement Sciences. Projeto Esporte
de passos da aula de educagio fisica ndo se associou com as caracteristicas da estrutura da escola. Brasil Research Group. Porto Alegre,
No recreio, foi encontrada uma associagio inversa, onde os meninos que estudavam nas escolas RS. Brazil.

com estruturas de qualidade regular, realizaram em média 208,04 (IC 95%=16,44/399,65; .

p=0,03) passos a mais quando comparados aos meninos das escolas com estruturas de qualidade Rece'“df 20 February 2017
boa. As escolas que possuem maiores e/ou melhores estruturas, nio necessariamente, influenciam ceepted: 31 March 2017

os adolescentes na pritica de atividade fisica no recreio e na aula de educagio fisica.
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INTRODUCTION

The importance of physical activity (PA) for health and well-being is very
widespread today'. However, about 80% of adolescents worldwide do not
practice sufficient PA for health maintenance?. This prevalence is high and
worrying; however, it is necessary to recognize that there are many inter-
vening factors for the inclusion of PA as part of the adolescents’ lifestyle®*.
These influences can be identified through the ecological framework for
active lifestyle proposed by Sallis et al.*, where there is a focus on factors
that include the individual, the social environment, the physical environ-
ment and public policies. Taking these aspects into account, it does not
seem appropriate to blame the individual for his / her more or less active
behavior, especially when dealing with adolescents’.

Sallis et al.* stated that the aforementioned factors are the main as-
sumptions to be considered for the development of interventions that favor
active behavior. Among these factors, the environment stands out, since it
can be determinant for the practice of PA due to the strong relation with
daily life®. In this context, one of the spaces that make up the adolescents’
environment for a large part of their lives is the school, which is also an
important place for health promotion and active lifestyle’”. This can be
achieved through well-organized physical education classes with active
recesses and structures that favor the development of such interventions' 2.

In this sense, studies have shown that more structured schools, places
for outdoor physical activity, plain and adequate spaces and greater num-
ber of multi-sport courts have a positive impact on the sufhiciently active
behavior of adolescents'**°. In this context, Nichol et al.’® explained this ev-
idence more strongly, emphasizing that students are more active in schools
that provide adequate conditions and opportunities for active leisure. In
addition, Fein et al.'” showed that students’ perceptions about the quality
of school structures can explain 8% of the PA variance in these places.

In Brazil, evidence on this subject is still scarce. Therefore, consid-
ering that it is necessary to increase the levels of PA of adolescents and
that school structures and facilities can influence the practice of PA, both
in the physical education classes and in other moments, the aim of this
study was to identify the association between the characteristics of school
structure and physical activity of schoolchildren in physical education
classes and school recess.

METHODOLOGICAL PROCEDURES

This is an association study with quantitative approach carried out with
schoolchildren from 15 public high schools of Passo Fundo, RS, Brazil,
corresponding to approximately 4,599 students (according to the 7 Re-
gional Education Coordination).

'The random-type sample was calculated using the G * Power software
version 3.1. For sample calculation, effect size of 0.15 (mean effect), signif-
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icance level of 0.05 and statistical power of 0.95 were used, considering the
level of physical activity as a dependent variable, where the general linear
regression models will be worked with approximately five predictors and a
20% increase to cover possible losses and refusals. Based on these criteria,
a minimum sample size of 168 adolescents was reached.

The sample selection occurred in two moments. First, the city was
divided into five regions (northern, southern, eastern, western and down-
town), then, schools were selected from each region. Of the 15 state schools
of Passo Fundo, ten were drawn, two per region. In the second moment,
a high school class was drawn in each school. The number of schools
and classes drawn was determined from the sample calculation, which
indicated that a minimum sample size of 168 students was required. It
was estimated that 15 to 20 students from each class would be evaluated,
so that two schools per region were selected. These criteria were adopted
with the purpose of the sample being random and well distributed, char-
acterizing the city.

All high school classes in the selected school participated in the draw.
All students of the drawn-out class, within the required age group, were
invited to participate in the study. The inclusion criteria were: a) to be en-
rolled in public high schools of the municipality; B) be within the proposed
age group (14-18 years); and, ¢) to hand back the free and informed consent
form signed by parents / guardians and the endorsement indicating the
willingness to participate. The following exclusion criteria were used: a)
to have some physical and / or cognitive limitation that could compromise
the result of some measure; and b) to have suffered some type of injury that
prevents him / her from performing physical activities routinely. The study
was approved by the Human Ethics Research Committee of the Federal
University of Rio Grande do Sul under number 888.090.

PA was evaluated through the number of steps in two moments: in the
physical education class and in the school recess. Students used a pedometer
(Yamax® Digi-Walker CW 700, Tokyo, Japan) for three consecutive days.
In the school recess, the average number of steps of the three days of use
was used. In the physical education classes, students used the pedometer
during one class, except in schools that oftered two weekly periods of PE
classes, in this case, it was used in both classes and the average number of
steps was used for analysis. The pedometer used in the present study has
already been tested and some studies suggest good validity and reliability
as a method to objectively evaluate PA'™®". To collect data, some proce-
dures were followed: (1) students were informed about the place of use of
the pedometer (waist); (2) the equipment was attached using an elastic
belt; and (3) the researcher was present at the school in all activity shifts
to resolve possible doubts.

'The characteristics of the school structure were evaluated through
direct observation by a single researcher with the help of the school audit
tool®, which evaluates the characteristics of the school environment related
to the practice of PA. The tool is composed of different domains, and the

Dias et al.




one used in this study referred to school grounds.

Each structure was evaluated according to functionality, quantity and
quality. In this sense, the structures were classified as non functional, qual-
ity 1 (regular), quality 2 (good), and quality 3 (excellent). With the help of
the school audit tool manual, the general definition for each classification
was: (0) non-functional: structure with precarious conditions that cannot be
used for intended purpose, or the structure is not complete for the intended
function; (1) regular quality: the structure does not have some feature to
be used, or it has some wear, damage or lack of maintenance, but the use
is not impossible; (2) good quality: the structure has all or almost all the
resources to be used, or is preserved and presents good conditions; and (3)
excellent quality: the structure has all the features to be used, or it does
not present wear or visible damage.

For the analyses of associations, only structures classified as with
regular, good and excellent quality were selected. The instrument used
provides an individual analysis of the school structures, and to obtain a
general quality and quantity analysis, the following criteria were stipulat-
ed a priori: schools that presented more than 60% of a given quality in a
single classification (good, regular or poor) were defined as such. Variable
general structure quantity was made through the sum of structures per
school, categorized in: 1) one structure; 2) three to four structures; and 3)
five and six structures.

Regarding the statistical treatment to evaluate the sample character-
istics and the characteristics of school structures, descriptive statistics was
used with absolute and percentage values. PA data were expressed as mean,
standard deviation, 95% confidence interval and minimum and maximum
values. To verify the differences in the mean values of the number of steps
between genders, the independent t-test was used, and the effect size was
calculated using the Cohen’s d test®.

The association between school structure and number of steps was
verified through generalized linear regression. Variable number of steps
was presented continuously, while independent variables (quantity and
quality of school structures) were presented categorically, being used the
category of greater and better structure as the reference variable. Different
models were tested to verify, through the Aikaike Information Criterion
(AIC) and the Bayesian Information Criterion (BIC), the most appropri-
ate model. Finally, through the analysis of the regression coeflicient, the
association of the school structure with the number of steps was calculated.
All analyses were performed in the SPSS 22.0 for Windows® software (Sdo
Paulo, Brazil), and p values <0.05 were considered statistically significant.

RESULTS

A total of 176 students (71 boys and 105 girls) aged 14-18 years were evalu-
ated. Of these, 107 presented data on the number of steps in the physical
education class and 151 presented data on school recess. Sample losses
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occurred due to errors in the recording of pedometers and the absence of
students on days of data collection. Table 1 shows the description of the
sample characteristics.

Table 1. Characteristics of the study participants stratified by sex

Male Female Total
(n=71) (n=105) (n=176)
n (%) n (%) n (%)
Age group (years)
14 2(2.8) 4(3.8) 6 (3.4)
15 21 (29.6) 38 (36.2) 59 (33.5)
16 29 (40.8) 45 (42.9) 74 (42.0)
17 17 (23.9) 16 (15.2) 33(18.8)
18 2(2.8) 2(1.9) 4(2.3)
Region
Downtown 18 (25.4) 14 (13.3) 32 (18.2)
Northern 17 (23.9) 23(21.9) 40 (22.7)
Southern 11 (15.5) 26 (24.8) 37 (21.0)
Eastern 13 (18.3) 20 (19.0) 33 (18.8)
Western 12 (16.9) 22 (21.0) 34 (19.3)

n: absolute sample value; %: proportional sample value.

Table 2 shows the number of steps stratified by sex. The average number
of steps among boys was higher when compared to girls, both in physical
education class (t = 3,478, p = 0.001, d cohen = 0.62) and school recess (t
= 2,537, p =0, 01; d cohen = 0.45).

Table 2. Characteristics related to physical activity in school through the number of steps stratified

by sex
Male Female Total

PE class Recess PE class Recess PE class Recess

(n=51) (n=62) (n=56) (n=89) (n=107) (n=151)
Mean 1903.2*¢ 583* 1448.4 465.5 1665.2 513.8
S.D. 800 322.8 504.3 203 697.1 264.4
lower 95%Cl 1689.9 508.6 1315.9 4221 1541.4 4714
upper 95%Cl 2121.8 663.7 1588.9 506 1798.7 558.3
Minimum 615 169.6 417 82.5 417 82.5
Maximum 3563 1404 2912 975.6 3563 1404

PE class = Physical Education class. S.D = standard deviation. lower 95%Cl = lower 95% confidence
interval. upper 95%CI = upper 95% confidence interval. * = Statistically significant difference
between males and females p <0.05 for independent T test.

Table 3 presents the characteristics of structures present for PA practice
in school, according to quantity and quality. Differences in relation to the
structure for practice of PA among schools are observed, with one school
with regular quality structure and another school with six good-quality
structures. The results of the association between school structure (quantity
and quality) and number of steps are presented in table 4. An inverse as-
sociation was found between quality of structures with number of steps in
the school recess for boys (B = 208, 04, 95% CI = 16.44 / 399.65, p = 0.03).




Table 3. Characteristics of structures (quantity and quality) of schools participating in the study

Schools
Structures 1 2 3 4 5 6 7 8 9 10
Quantity/(Quality)
Soccer field - - - - - - - 1 (reg) - -
Dance room = = = 1 (exc) = = = = = =
Indoor soccer court  1(reg) - 2 (reg) 1(reg) 1 (good) - - 1(reg) 2 (reg) -
Volleyball court 1(reg) = 1 (exc) 1 (good) 2 (reg/good) = = 1(reg) 1 (good) =
Multi-sports court - 2 (good) - 1 (good) 1 (reg) - - - - 1 (good)
Gym - - - - 1 (good) - 1 (good) - - -
Outdoor area 1(reg) 1 (good) - 1 (good) 1 (good) 1 (reg) - - 1 (reg) -
Total structures 3(reg) 3(good) 3(reg) 5 (good) 6 (good) 1(reg) 1(good) 3(reg) 4 (reg) 1 (good)

Reg = regular quality. Exc = excellent quality.

Table 4. Association of school structures (quantity and quality) with number of steps (in physical education, school recess) stratified by sex

Number of steps in PE class (n=107)* Male Female
Independent variables B 95% Cl /up p B 95% Cl /up T p
Structure quality
1 structure -474.27 -1098.53/149.99 0.13 255.19 -114.54/624.94 017
3 and 4 structures -396.6 -1003.40/210.19 0.20 166.68 -247.50/580.88 0.43
5 and 6 structures (reference variable)
Structure quality
Regular 487.03 -51.67/1025.74 0.07 122.9 -200.42/446.23 0.45
Good (reference variable)
Number of steps in Recess (n=151)**
Structure quantity
1 structure 70.04 -156.80/296.89 0.54 -14.72 -137.50/108.04 0.81
3 and 4 structures 20.55 -200.81/241.91 0.85 0.25 -126.09/126.59 0.99
5 and 6 structures (reference variable)
Structure quality
Regular 208.04 16.44/399.65 0.03 -69.61 -166.50/27.27 0.15

Good (reference variable)

PE class = Physical Education class; t lower 95%Cl = lower 95% confidence interval. upper 95%Cl = upper 95% confidence interval;
* = Sample number and AIC and BIC information criterion (male n = 51, AIC = 831.02, BIC = 840.68, female n = 56, AIC = 861.36, BIC
=871.49); ** = sample number and AIC and BIC information criterion (male n = 62, AIC = 893,52, BIC = 904,61, female n = 89, AIC =

1204,72, BIC = 1217,16).

DISCUSSION

In the physical education class and school recess, it was found that the level
of PA of boys was higher in relation to girls. In this sense, Scruggs et al.!
used the same evaluation method in the physical education class and found
similar results. In addition, studies that evaluated PA through other methods
also showed that boys are more active in both physical education class”?*%
and school recess'***. This aspect can be explained by cultural, social and
biological aspects that stimulate and favor PA practices favoring boys®.

Regarding school recess, boys who studied in schools with structures
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considered of regular quality performed on average 208 steps more when
compared to those from schools with good-quality structures. This result
differs from that expected, since schools with better structures should pro-
vide higher levels of PA. However, the present study agrees with Nichol et
al.’, who found more active adolescents in schools with gyms considered
to be of poor quality in relation to regular ones.

Although it is noteworthy that good structural conditions may induce
students to use spaces for practice of PA during school recess, according to
the author above, the greater the use of structures, the lower their quality.
This can be explained by considering that some of these structures and
materials wear out with frequent use, so schools tend to restrain use. In
addition, school managers often do not encourage students to practice PA
during school recess, denying access to certain places and materials because
they are unaware of the benefits. Another hypothesis to be considered is
that schools with regular-quality structures may be located in neighbor-
hoods of lower socioeconomic status. This factor may be critical for PA
practice among adolescents and it would be important to consider this in
future studies addressing this topic.

Regarding the number of structures and the relation with the number
of steps during school recess, no association was found. On the other hand,
in Norway, Haug et al.'* identified that in schools with higher number of
structures, high school students were almost three times more likely to be
active during recess than those enrolled in schools with lower number of
structures. It is important to note that Norwegian schools provide students
with various recess periods throughout the day, averaging 57.8 minutes.
'Thus, recess time may be the main factor that explains the difference of
results in relation to the present study. Additionally, in the child population,
the evidence in literature is more consistent, and indicates that the amount
of structures directly influences the practice of PA during school recess?®*’.

In physical education class, no significant association was found be-
tween school structure and number of steps. The available data address-
ing this issue is limited, not taking into account the possibility that the
structure is an intervening factor in PE classes. This premise is supported
by UNESCO?, which stresses that one of the objectives of physical edu-
cation is to train an individual to have sufficient ability and autonomy to
enjoy school spaces, as well as the importance of safe, accessible and well
maintained structures.

When considered in isolation, variable school structure did not present
enough forces to explain the behavior of PA in PE classes, since other
factors may influence this context. In this perspective, according to Hino
et al.??, the teacher’s behavior and the contents worked during PE classes
are possibly more determinant factors for the practice of PA. Sallis et al.?
carried out an intervention with environmental variables (increase in the
supply of equipment, directed activities and supervised activities) and poli-
cies (context, structure of activities and teacher’s behavior) and verified that
intervention was effective in increasing PA among boys. Therefore, several
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aspects should be considered when analyzing complex behavior such as PA.

Thus, it is considered that the school, students, physical education
classes and school recess have different characteristics associated to the
practice of PA, such as: age, motivation, equipment supply, quality of
structures, access to material and access to sites. Thus, physical education
teachers play a relevant role, because it is possible to perceive that even
in schools with low-quality structure, when the class is well planned and
structured'®; there are good levels of PA’, which does not necessarily
depend on environmental and structural aspects.

'The aforementioned relationships still need to be investigated in greater
depth because this research presents some limitations such as: addressing
only one factor related to the environment (school structures), lack of evalu-
ation of the pedagogical structure of physical education classes and lack
of evaluation of PA Intensity. In addition, this is a cross-sectional study,
which does not allow establishing a cause and effect relationship. On the
other hand, the use of objective techniques of the school environment and
physical activity is highlighted as a positive aspect.

CONCLUSION

In conclusion, public schools with larger and / or better structures do
not necessarily influence adolescents in the practice of physical education
during school recess and physical education classes. Although an inverse
association was found between quality of structures and number of steps
during school recess, it is evident that having spaces with good structural
conditions in schools can favor activities planned by the teacher and con-
sequently increase students’ level of PA.
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