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Abstract: (1) Background: Cyberbullying is a social concern in adolescents. The practice of physical
activity is a key factor in protection against cyberbullying related to the multiple psychological
benefits. Therefore, the study sets out to analyse the relationship between amount, types, enjoyment
of physical activity and performance in physical education with cyberbullying. (2) Methods: A
sample of 867 adolescents between 12 and 19 years of age from two schools in Andalusia (Spain)
was studied. A computer-based questionnaire given in the classroom was used, with two questions
about the type of physical activity, one on physical education performance, the Scale of Enjoyment
of Physical Activity (PACES) and the Spanish version of the European Cyberbullying Intervention
Project Questionnaire (ECIPQ). (3) Results: Clear relationships were found between the practice
of physical activity and cybervictimisation. However, less involvement has been observed among
girls who practice physical activity in cyberaggression. (4) Conclusions: In relation to the types of
physical activity, it seems that practising physical activities that involve competition can help to
develop defence mechanisms against cyberaggression, as well as improve values to be less involved
in cyberaggression.

Keywords: physical activity; cyberbullying; social media; adolescence

1. Introduction

It is an objective fact that young people today spend a large part of their free time
in activities related to social networks, mainly using mobile phones and the Internet [1].
This has meant a radical change in the way interpersonal relationships are maintained [2],
even generating a new lifestyle for the youngest [3]. In this sense, it has been empirically
confirmed that, on many occasions, the new technologies are not used safely, which has
favoured the appearance of unfavourable behaviour [4], among which cyberbullying
stands out [5]. Cyberbullying constitutes a growing scientific interest [6], mainly due to the
generalisation of this phenomenon among the youngest population in a massive way [7]
being usually accompanied by the existence of bullying [8,9]. For this reason, cyberbullying
is a social concern, which is present in all educational institutions [10] and, therefore,
increasing knowledge about this new form of harassment seems to be fundamental in order
to establish adequate and specific prevention strategies for each context.

Cyberbullying is a new form of harassment characterised by intentional and repetitive
aggression, committed individually or in groups by means of electronic devices, mainly
against victims who are not able to defend themselves [11,12]; revenge, envy, prejudice,
intolerance, shame, pride, guilt and anger are the main reasons that lead schoolchildren to
commit cyberaggression [13]. Although cyberbullying shares the three main characteristics
of traditional bullying, namely, intentionality, repetition and imbalance of power [14], it
presents specific and differential features, such as the possible anonymity of the aggressor,
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a wide audience with rapid execution and dissemination, and the possibility of being
executed at any time or place without coming face to face with the victim [15]. Not only do
these characteristics make the offender feel less guilty and even ignore the consequences
of their actions [16], they also facilitate cyber-attacks through multiple means, whether
via text messages and phone calls or social networks and websites [17]. Current scientific
evidence has shown that cyberbullying occurs most frequently in early adolescence [6],
and can be carried out by both sexes, generating physical, psychological and social risks
for the victims [18-20]. It is also related to lower school performance [21]. Despite that,
this is a field with many possibilities for study due to its relative novelty. Therefore, it
seems interesting to go deeper into the analysis of the existing relations between different
variables and cyberbullying, such as the level of physical activity of victims and aggressors,
in order to achieve a greater understanding of this type of harassment.

Physical activity is considered a key factor in protecting against cyber-bullying [22].
This may be related to the multiple psychological benefits of regular physical exercise [23],
such as self-control, self-esteem and empathy increase, which are widely associated with
reducing aggressive behaviour [24]. So, the analysis of the relationship between cyber-
bullying and physical activity is justified, even more so when the number of previous
studies that exist is limited. In this sense, Merrill et al. [22] observed that the prevalence of
cyberbullying was lower in students who were physically active at least 5 days a week and
for 60 min each day compared to those whose weekly physical activity frequency was lower.
According to this study, Sibold et al. [25] reported that those students aged 14-18 years
who engaged in a higher volume of weekly physical activity showed reduced values of
victimisation. In contrast, Medina-Cascales and Reverte Prieto [26] found differences re-
garding the amount of physical activity performed and its relationship to victimisation in
cyberbullying situations, even though these differences were reported by these authors
when they analysed traditional bullying. These inconclusive results may be related to
the fact that no common methodology has been used in the different studies carried out
to date. On the other hand, the three studies previously cited [22,25,26] have focused
on the analysis of the relationship between cyberbullying and physical activity from the
perspective of victimisation, leaving aside the relationship with the aggressor. Furthermore,
only one of them [26] delves deeper into the analysis of the type of sport practiced and its
relationship with cyberbullying, so future studies on this subject seem necessary.

In relation to the enjoyment of physical activity, the relationships with traditional
bullying are not fully clarified [27,28], meaning that these relationships are even more
unknown in relation to cyberbullying [28]. Likewise, participation in the subject of physical
education, in a way that, too, facilitates enjoyment [29] is very important to promote
the practice of physical activity and its relationship with cyberbullying [30]. Given that
there is a great deal of controversy about the relationship between physical activity and
cyberbullying, and that most studies have only looked in depth at the characteristics of the
victims, we hypothesise that the amount of physical activity practised could influence the
risk of being cyberbullied or being a cyberbully, both in boys and girls, and that the type
of physical activity practiced could influence this relationship. In addition, the enjoyment
of physical activity and academic performance in the subject of physical education as
elements favouring physical practice could be preventive factors. The aim of this study
is to analyse the relationship between the amount of physical activity practiced, different
types of physical activity, the enjoyment of physical activity and academic performance
in the subject of physical education with cyberbullying by looking at both the profile of
cybervictimisation and that of cyberaggression.

2. Materials and Methods
2.1. Participants
A total of 867 students aged 12-19 (n = 423; 48.8% girls) with (mean age (M) = 14.91,

standard deviation (SD) = 1.71 in the total sample) from two state schools in Cérdoba,
Andalusia (Spain), participated in this study. The selected students were in the first to the



Int. J. Environ. Res. Public Health 2021, 18, 2038 3o0f12

fourth year of compulsory secondary education (12-16 years old) and first and second year
of high school (17-18 years old) in a medium socio-economic context.

2.2. Procedure

A descriptive and cross-sectional study design with non-probability-based sampling
was used. The sample was selected using a sampling for convenience. The children were
told about the main aim of the study and that their participation would be anonymous,
confidential, and voluntary. Written informed parental consent was obtained from each
participant who was under 18 years of age, and participants over the age of 18 gave their
signed informed consent. Inclusion criteria were acceptance of participation and comple-
tion of the consent form, and exclusion criteria were non-completion of the questionnaire.
The socio-economic level of the participants was medium. This study protocol was in
accordance with the latest version of the Declaration of Helsinki (2013) and the project was
also approved by the Human Research Ethics Committee of the University of Cordoba.
The computer-based questionnaires were given in the classroom. The average time for com-
pleting the questionnaire ranged from 20 to 30 min. The data were collected in November
and December 2018.

2.3. Instruments

To measure cyberbullying, the Spanish version [31] of the European Cyberbullying
Intervention Project Questionnaire (ECIPQ) scale was used [32]. This instrument comprises
22 items (11 on cybervictimisation and 11 on cyberaggression) evaluated using a Likert-
type with five response options from 0 to 4, with 0 = never, 1 = once or twice, 2 = once or
twice a month, 3 = about once a week and 4 = more than once a week. The internal con-
sistency values of the test were as follows: o cyberbullying victim = 0.85, « cyberbullying
aggressor = (0.86.

2.3.1. Physical Activity

Two questions were asked to determine the amount and type of physical activity. The
first was based on the first question of the PAQ-A questionnaire [33] and modified. The
questions were as follows:

1.  Physical activity in your free time: Have you done any physical activity in the last
7 days (last week)? If yes, how many days have you done it?

The students answer a number from 0 to 7.

2. Do you regularly attend any kind of organized classes of physical activity, sports, etc.?
Please specify type and the number of days per week.

The days per week (0-7) were counted. The types of physical activity were categorised
as follows.

The amount of days that physical activity was practiced during free time and the
participation in organised physical activities of each student were determined based on
these two questions. Physical activity in their free time was considered to be the one which
includes practical activities both in a free and organised way, while organised activity was
repetitive over time, dependent on a club or entity, and directed by a person. In both cases,
the compulsory days corresponding to the subject of physical education were not counted.

For the analysis of the type of physical activity, the free responses to Question 2
were categorised into the following categories: non-practising people, individual activities
(athletics, cycling and swimming), fitness (Pilates classes, CrossFit, strength, etc.), dance
classes, thythmic gymnastics, individual racket sports (tennis and badminton), racket
sports in pairs (paddle), wrestling (karate, judo, kickboxing, boxing), volleyball, team
sports (basketball and handball) and football. To carry out this differentiation, motor
praxiology was used as a reference [34]. As volleyball is a sport without contact with the
opponent, it was decided to separate it from the rest of the team sports. Football was also
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analysed in a specific way due to the large number of people playing it and its differentiated
social characteristics in our country.

The following criteria have been used to group sports according to their characteristics,
based on motor skills [34].

The competitive nature of the activities was determined if there is a confrontation
among the participants for outperforming each other, this classification not referring
exclusively to the regulated or federated competition. The activities considered non-
competitive were fitness and dance.

The aspect referred to as the individual or collective component is determined if there
are cooperation and motor communication with at least another individual to achieve
the common objective of the essence of the activity. The individual activities were: the
individual category of athletics, cycling, swimming, fitness, dance, rhythmic gymnastics,
tennis, and badminton.

Contact activities are determined if there is direct body-to-body interaction among the
sportspeople who are confronted with achieving different objectives in the activity. The
contact activities were wrestling, team sports and football.

The opposition aspect is determined if there is a duelling situation in which at least
two components of the activity have antagonistic objectives and interact with each other
by establishing a counter-communication. The activities in which there was no opposition
were: individual activities, physical conditioning, dance and rhythmic gymnastics.

2.3.2. Enjoyment Physical Activity

The Scale of Enjoyment of Physical Activity (PACES) (Spanish version by Moreno
et al., 2008 [35]) consists of 16 items, preceded by the phrase “When I do exercise”, which
assess enjoyment directly, evaluated in a Likert-type scale with a range of scores from
five categories (Strongly Agree; Somewhat Agree; Neutral; Somewhat in Disagreement;
Totally Disagree) which indicate the degree of agreement from the application of the item
to personal life. The internal consistency values of the test were  enjoyment physical
activity = 0.86.

2.3.3. Physical Education Performance

To know the performance in physical education of the students, they were asked about
the grade obtained in the previous academic year.

2.4. Statistical Analyses

Data are presented as mean =+ standard deviations (SD). Normality of data distri-
bution was tested using the Kolmogorov-Smirnov test. All analysed variables had a
non-normal distribution, and non-parametric techniques were applied. Firstly, bivariate
correlations were carried out using the Spearman test. Subsequently, comparisons between
two independent groups were made using the Mann-Whitney U test. Moreover, multiple
linear regressions were carried out on the dependent variables cybervictimisation and
cyberaggression. For the analysis of the types of physical activities, the Kruskal-Wallis
test for the inter-group comparisons and the Mann-Whitney U test for the two-to-two
intragroup comparisons were carried out. The effect size was calculated according to
Cohen [36]. Values of above 0.8, between 0.8 and 0.5, between 0.5 and 0.2, and lower than
0.2 were considered as large, moderate, small, and trivial, respectively. The coding and
analysis of the data were done with SPSS software, version 25 (IBM Corp., Armonk, NY,
USA). Statistical significance was set at p < 0.05.

3. Results

Table 1 shows the correlations between the different variables and the profile of
the victim and aggressor in cyberbullying. The results obtained through Spearman’s
correlation analysis show that age correlates positively with the profile of victim and
aggressor (p < 0.01), while the mark obtained in physical education and the reported
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enjoyment of physical exercise are related to all the analysed variables (p < 0.05). Finally,
physical activity in leisure time is related to the practice of organised physical activity
(p < 0.01), while there is a positive correlation between victimisation and aggression profiles
in situations of cyberbullying (p < 0.01)

Table 1. Correlations between the different variables and victimisation and aggression in cyberbullying.

Performance  Enjoyment

Free Time

Organised

Variable Age PE AF PA PA Cybervictimisation = Cyberaggression

Age - - - - - -
Performance PE 0.012; T - - - - -
Enjoyment AF 0.00; T 0.226; S ** - - - -
Free time PA 0.017; T 0.204; S ** 0.277; S ** - - -
Organiced PA 0.005; T 0.275; S ** 0.274; S ** 0.580; B ** - -
Cybervictimisation ~ 0.221; S ** —0.078, T* —0.088: T* -0.017; T —0.039; T -

Cyberaggression 0.215; S ** —0.110; S ** —0.073;, T * —0.029; T —0.022; T 0.549; B **

Notes: PE = physical education; PA = physical activity. Magnitude of the correlation: T = trivial; S = small; M = moderate; B = big.
* Established level of significance; p < 0.05; ** established level of significance; p < 0.01.

The differences in leisure-time physical activity practice between victimisation and
aggression in cyberbullying situations are presented in Table 2. It can be seen that, when
analysing both sexes together, aggression was higher in non-players (0.08 £ 0.22 and
0.13 £ 0.36, respectively; p = 0.03), as well as when girls were analysed in isolation
(0.05 £ 0.11 and 0.14 +£ 0.43, respectively; p = 0.01). However, no differences in aggression
were observed for boys, nor differences in any category (i.e., total, boys and girls) when
victimisation was analysed.

Table 2. Differences in the amount of practice physical activity in their free time between victimisation and aggression in

cyberbullying.
Total Boys Girls
.. Mean + SD Mean + SD Mean + DS
Condition
Yes No TE P Yes No TE P Yes No TE p
(n=622) (n=245) (n=338) (n=106) (n=284) (n=139)
e 0.16 = 0.14 &+ 0.14 0.14 &+ 017 + 0.15 %
Cybervictimisation 0.30 0.30 -0.07 0.60 034 0.36 0.00 0.74 0.32 0.23 —0.06 0.95
Cyberaggression Oé)gzi Oolg 6i 0.23 0.03 001(2] f 001(2); 0.00 049 Oé)?li 0'011; 0.82 0.01

Notes: SD = standard deviation; ES = effect size. Established level of significance; p < 0.05.

Table 3 shows the differences in the practice of organised physical activity in victimisa-
tion and aggression in cyberbullying situations. Significant differences in aggression were
only observed when analysing girls in an isolated way (player: 0.05 & 0.21 vs. non-player:
0.10 £ 0.34; p = 0.04), while no significant differences were observed when analysing
victimisation in any of the categories studied (i.e., total, boys and girls).

Table 3. Differences in amount of practice regular and organised physical activity in victimisation and aggression in

cyberbullying.
Total Boys Girls
. Mean + SD Mean + SD Mean + SD
Condition
Yes No TE p Yes No TE p Yes No TE p
(n=475) m=392) (n=274) (m=170) (m=201) (n=222)
e 0.16 = 0.16 £ 0.16 £ 0.13 £ 0.15 £ 0.18 £
Cybervictimisation 035 030 0.00 0.30 039 033 —0.08 0.95 034 028 0.11 0.95
. 0.09 £ 0.10 £ 0.09 £ 012 £ 0.05 £ 0.10 £
Cyberaggression 026 0.29 0.04 0.30 0.22 0.32 014 079 0.12 0.34 042 0.04

Notes: SD = standard deviation; ES = effect size. Established level of significance; p < 0.05.
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Linear regression analysis with sex, age, performance physical education, enjoyment
of physical activity and leisure time physical activity as predictors of victimisation and
aggression in cyberbullying situations is presented in Table 4. The results obtained show
that victimisation is influenced by age (f = 0.121; p < 0.01), the mark in the subject of
physical education ( = —0.081; p < 0.05), the enjoyment during the practice of physical
exercise (3 = —0.142; p < 0.01) and the performance of physical activity in free time
(B =0.097; p < 0.05). On the other hand, aggression is influenced by age (3 = 0.118; p < 0.01),
the mark in the physical education subject (3 = —0.080; p < 0.05) and enjoyment during
physical activity (§ = —0.107; p < 0.01).

Table 4. Linear regression analysis with sex, age, performance PE, enjoyment of PA and free PA
practice as predictors of victimisation or aggression in cyberbullying situations.

Cybervictimisation Cyberaggression
Variable/Condition
B t B t
Sex 0.045 1.338 —0.035 —1.023
Age 0.121 ** 3.616 0.118 ** 3.504
Performance PE —0.081 * —2.365 —0.080 * —2.333
Enjoyment PA —0.142 ** —4.056 —0.107 ** —3.042
Free Time PA 0.097 * 2.783 0.021 0.585

Notes: PE = physical education; PA = physical activity. * Established level of significance; p < 0.05; ** established
level of significance; p < 0.01.

Table 5 shows the linear regression analysis with sex, age, PE mark, enjoyment of PA
and organised PA. practice as predictors of victimisation and aggression in cyberbullying
situations. Both victimisation and aggression are influenced by age ($ = 0.117; p < 0.01 and
B =0.115; p < 0.01, respectively), the mark in the physical education subject (3 = —0.082;
p <0.05and 3 = —0.096; p < 0.01, respectively) and the enjoyment during the practice of
physical activity (f = —0.138; p < 0.01 and 3 = 0.115; p < 0.01, respectively).

Table 5. Linear regression analysis with gender, age, performance PE, enjoyment of PA and organised
PA practice as predictors of the role of victimisation or aggression in cyberbullying situations.

Cybervictimisation Cyberaggression
Variable/Condition
B t B t
Sex 0.031 0.907 —0.045 —1.310
Age 0.117 ** 3.488 0.115 ** 3.441
Performance PE —0.082 * —2.360 —0.096 ** —2.761
Enjoyment PA —0.138 ** —3.950 —0.115** —3.286
Organiced PA 0.038 1.047 0.046 1.279

Notes: PE = physical education; PA = physical activity. * Established level of significance; p < 0.05; ** established
level of significance; p < 0.01.

Table 6 shows the significant results of the comparisons according to the type of
physical activity practised. Mainly, significant differences were observed in the total
sample, with more cybervictimisation among the players of physical fitness activities
compared to adolescents who practiced other sports such as tennis, badminton, football
and other team sports. In addition, individual sports players showed lower levels of
cyberaggression compared to those who did not practice or engage in fitness activities.

Differentiating the sample by sex, boys were observed to have higher levels of cy-
bervictimisation in fitness and volleyball activities compared to non-players, individual
sports, tennis and badminton, wrestling, football, and other team sports. In contrast, there
were no significant differences in girls according to the types of physical activity done.
Concerning aggression, players of individual physical activities were lower than wrestlers
and fitness ones.



Int. J. Environ. Res. Public Health 2021, 18, 2038 7 of 12

Table 6. Analysis of the differences according to the type of physical activity practiced in the victimisation or aggression in
situations of cyberbullying.

Total/Variable Type PA (n) Mean £ SD Type PA (n) Mean £ SD ES p
Cybervictimisation Tennis, badminton (52) 0.12 £ 0.20 Fitness (42) 0.23 +£ 047 0.55 0.02
Cybervictimisation Football (143) 0.14 £ 0.31 Fitness (42) 0.23 £ 047 0.29 0.02
Cybervictimisation Team (40) 0.09 + 0.16 Fitness (42) 0.23 + 047 0.88 0.02

Cyberaggression Non-practising (394) 0.10 £ 0.29 Individual (52) 0.03 £+ 0.06 —0.24 0.03
Cyberaggression Fitnnes (52) 0.16 = 0.42 Individual (52) 0.03 £ 0.06 -0.31 0.01

Boys/Variable Type PA (n) Mean £ SD Type PA (n) Mean £ SD ES p
Cybervictimisation Non-practising (171) 0.13 £ 0.33 Fitness (23) 0.36 £+ 0.60 0.70 0.00
Cybervictimisation Non-practising (171) 0.13 £ 0.33 Volleyball (3) 0.19 £ 0.50 0.18 0.00
Cybervictimisation Individuales (20) 0.06 + 0.17 Fitness (23) 0.36 4+ 0.60 1.76 0.01
Cybervictimisation Individuales (20) 0.06 £ 0.17 Volleyball (3) 0.19 £+ 0.50 0.76 0.00
Cybervictimisation Tennis, badminton (11) 0.15+0.33 Volleyball (3) 0.85 £ 0.92 2.12 0.04
Cybervictimisation Wrestling (32) 0.19 4+ 0.50 Fitness (23) 0.36 4+ 0.60 0.34 0.01
Cybervictimisation Wrestling (32) 0.19 £+ 0.50 Volleyball (3) 0.85 £ 0.92 1.32 0.01
Cybervictimisation Football (134) 0.13 £ 0.31 Fitness (23) 0.36 £ 0.60 0.74 0.00
Cybervictimisation Football (134) 0.13 £ 0.31 Volleyball (3) 0.85 £+ 0.92 2.32 0.00
Cybervictimisation Team (24) 0.10 £ 0.18 Fitness (23) 0.36 + 0.60 1.44 0.01
Cybervictimisation Team (24) 0.10 £ 0.18 Volleyball (3) 0.85 4+ 0.92 417 0.01

Cyberaggression Individual (20) 0.02 £ 0.06 Wrestling (32) 0.20 £ 0.50 3.00 0.04
Cyberaggression Individual (20) 0.02 £+ 0.06 Fitness (23) 0.22 £ 0.55 3.33 0.03

Notes: SD = standard deviation; ES = effect size. Established level of significance; p < 0.05.

By grouping sports activities according to their characteristics, significant differences
in cybervictimisation were found when considering the category of activities involving
competition or not, both in the total sample (H = 6.31; p = 0.043) and in the group of boys
(H =13.27; p = 0.001). Intra-group differences (p = 0.024) were observed between non-
competitive sports players (0.23 & 0.49) and competitive sports ones (0.13 & 0.30) in the total
sample. Considering boys only, significant differences (p = 0.000) were observed between
non-players (0.13 & 0.33) and non-competitive sports players (0.36 & 0.60), and between
players of non-competitive sports (0.36 £ 0.60) and boys practising competitive sports
(0.13 £ 0.49). Similarly, based on the concept of opposition in physical activity, differences
(p = 0.032) in the level of cybervictimisation in the total sample were observed between
non-players (0.16 & 0.30) and players of opposition sports (0.13 £ 0.32), and between
non-opposition sport players (0.19 =+ 0.40) and players of opposition sports (0.13 £ 0.32)
(p = 0.015). Finally, significant differences (p = 0.025) were reported for cyberaggression
in the girl’s group when comparing non-sports players (0.18 £ 0.28) to girls practising
competitive sports (0.12 £ 0.19).

4. Discussion

In the present study, an analysis of the relationship between the amount of physical
activity in free time and in an organised way with cyberbullying has been carried out,
considering both the profile of cybervictimisation and that of cyberaggression. The most
outstanding result has been the lower participation in cyberaggression of girls who do
participate in physical activity in an organised way. Moreover, when considering the
regression models where age, sex, mark in PE and enjoyment of physical exercise variables
are introduced, with both ways of considering physical activity, there was significance in
physical activity in their free time on this occasion with the values of cybervictimisation.

In relation to gender, when we consider the differences in the models with the rest of
the predictors, we do not find differences as in other studies [18,19], with cyberaggression
being higher in boys without considering the other predictors [20]. In our study, age was
directly related to cybervictimisation and cyberaggression, in contrast to other studies [6].

So far, the main results of the few previous studies have focused mainly on analysing
cybervictimisation [22-26]. In this case, our results do not support the findings obtained
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in the previous studies [22,25], since it has been observed that adolescents who practice
more physical activity were less victimised, something that occurs in our study when
considering the regression model with other variables. However, it should be noted that
the study by Sibold et al. [25] integrates traditional bullying and cyberbullying together, so
these results should be taken with caution in relation to cyberbullying. Specifically, our
study confirms the results reported by Medina and Reverte [26] as these authors found no
relationship between the practice of physical exercise and cyberbullying, considering the
dimension of total physical activity practiced in the last 7 days both in a free and organised
way. Therefore, we cannot conclude that, although physical activity is associated with
lower victimisation in bullying [37—40], such a relationship exists when cyberbullying
is considered.

When specifically analysing the different types of physical activities, the highest levels
of victimisation are observed in those young people who engage in fitness activities or
practice volleyball. According to the characteristics of the different sports, the highest
victimisation of those who practice non-competitive activities and the lowest victimisation
of those who practice physical activities where there is opposition among players were
highlighted. There is no previous study that analyses cyberbullying according to the type of
physical activity or its motor-social characteristics [34]; we based our findings on bullying,
where different results were observed, with football and athletics being the sports with
the highest level of victimisation, although the results were not conclusive [26]. Some
authors [26,41] claim that competitive sport may be associated with higher victimisation
rates in traditional bullying. However, according to our results in cyberbullying, the
practice of competitive activities may be a factor in assisting defence mechanisms against
victimisation, which could be due to a learning of developmental norms, self-regulation
and self-control [42]. As for the reduced cybervictimisation observed in players of activ-
ities that involve opposition to opponents, this could be related to the development of
dimensions such as resilience, which is strongly associated with reduced victimisation in
cyberbullying [43].

However, the most innovative result found in our study is the fact that the lowest
results in cyberaggression in girls were observed in the ones who practice physical activity,
both in their free time and only in an organised way, although in the regression models it is
corrected by age, the mark in physical education and enjoyment of physical activity. To date,
no studies have considered the relationship between cyberaggression and physical activity.
However, some authors have found that adolescents who are physically active spend less
time using the internet and new technologies [44] and that inappropriate internet use is
reduced in teenagers who do physical exercise. Based on the above and taking into account
that adolescence is a time of life when participation in physical activity decreases [45], with
girls being more inactive than boys [46], it is interesting to know their physical activity
habits in their free time. It is noticeable to emphasise that the lower involvement of girls
practicing physical activities in cyberaggression behaviour could be related to a lower use of
the internet in their free time because they practice physical activities instead. In traditional
bullying, it has been observed that girls who were more physically active developed a
greater amount of aggressive behaviour [47,48]; these results could be associated with
competitive aspects encouraged in these physical activities [49]. Contrary to these results,
our study shows that girls who engage in competitive activities were less cyber-aggressive
than those who did not. Therefore, the correct use of competitive sport can develop
some instrumental values such as self-control of impulses, respect, empathy, compassion,
humanity, indulgence, and solidarity [50] that help competitive sportswomen to be less
cyber-aggressive in this study. In boys, individual sports players were less cyber-aggressive
than wrestlers and fitness players. Although there are no studies on cyberbullying, Gallardo
Pefia et al. [51] higher values of aggressiveness in contact sports, such as wrestling, than in
individual sports.

Regarding the enjoyment experienced during the practice of physical activity, the
teenagers who presented higher values were the ones who were more involved in physical
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activities in their free time and in an organised way. However, it was oppositely related to
cybervictimisation, showing greater importance in the model of victimisation corrected
for age and the mark obtained in the subject of physical education, as is the case in the
model of cyberaggression. In addition, these corrections were shown to be impactful,
more so than the practice of physical activity in free time or in an organised way, on both
cybervictimisation and cyberaggression.

Previous studies have analysed the enjoyment of physical activity and its relationship
with bullying, especially when it is analysed whether this occurs in the physical activity
itself [27,52], or in obese adolescents [28,53]. With respect to the latter, it was observed that
obese adolescents victimised in traditional bullying enjoyed physical activity less, although
there were no differences in cyberbullying [28]. Therefore, those involved in the training
of adolescents, such as physical education teachers, should be taught to encourage the
enjoyment of physical activity [29] as a possible protective factor not only for traditional
bullying [54] but also for its involvement in cyberbullying.

Concerning performance in the subject of physical education and cyberbullying, less
involvement in cyberbullying was observed in both cybervictimisation and cyberaggression
in those with higher marks. So far, there are no studies that have previously related these
variables. Nevertheless, it is known that cybervictimisation [21] and cyberaggression [55]
are related to lower overall academic performance. Furthermore, it has been observed that
there is a relationship between academic performance in physical education with factors
such as physical self-concept [56], which is an element related to cyberbullying in both
victims and bullies [57]. This demonstrates that cyberbullying is a powerful component
in lowering general self-image and self-confidence, so physical education and physical
activity, as they promote the improvement of physical self-concept [58], could become
protective factors against cyberbullying in both victims and aggressors [30].

Limitations

As possible limitations of the study, it can be considered that no details are known
about the moments when adolescents suffer or carry out cyberbullying, nor the time
dedicated to the use of technologies by those who practice physical activities or not.

5. Conclusions

For all these reasons, we can conclude that there are not clear relationships between
the amount of practice of physical activity and cybervictimisation. However, it has been
observed that there is a lesser involvement of girls who practice physical activity in cyber-
aggression. In relation to the types of physical activities, it seems that practising physical
activities that involve competition can help develop defence mechanisms against cyber-
aggression, as well as improve values to be less involved in cyberaggression. Likewise,
physical education performance and enjoyment of physical activity seem to be related to
less involvement in cybervictimisation and cyberaggression, so it is recommended that
those responsible for training adolescents’ favour both variables, for example, during
physical education lessons.

Author Contributions: Conceptualisation, ].d.D.B.-S., JM.A.C., ER.C. and J.R.-G.; methodology,
J.d.D.B.-S,, JM.A.C., ER.C. and ]J.R.-G.; software, ].M.A.C. and E.R.C.; validation, ] M.A.C. and
E.R.C,; formal analysis, ].d.D.B.-S. and J.R.-G.; investigation, ].d.D.B.-S., JM.A.C., ER.C. and J.R.-G.;
resources, ].d.D.B.-S. and J.R.-G.; data curation, ].d.D.B.-S., JM.A.C., E.R.C. and J.R.-G.; writing—
original draft preparation, ].d.D.B.-S., JM.A.C., ER.C. and ].R.-G.; writing—review and editing,
J.d.D.B.-S., JM.A.C ER.C. and ].R.-G,; visualisation, ].M.A.C. and E.R.C.; supervision, ].d.D.B.-S. and
J.R.-G,; project administration, J.d.D.B.-S. and ].R.-G.; funding acquisition, ]. M.A.C. and E.R.C. All
authors have read and agreed to the published version of the manuscript.

Funding: This project was financed by the Directorate General for Innovation and Teacher Training
of the Regional Ministry of Education of Andalusia (PIV-034/18) as an educational research project
that was carried out in 2018.



Int. J. Environ. Res. Public Health 2021, 18, 2038 10 of 12

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki. The project was also approved by the University of Cordoba Human
research ethics committee. The children were told about the main aim of the study and that their
participation would be anonymous, confidential and voluntary.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Written informed parental consent was obtained from each participant who was under 18 years of
age, and participants over the age of 18 gave their signed informed consent.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to child data protection.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Joshi, S.V,; Stubbe, D.; Li, S.T.T.; Hilty, D.M. The Use of Technology by Youth: Implications for Psychiatric Educators. Acad.
Psychiatry 2019, 43, 101-109. [CrossRef] [PubMed]

2. Zych, I; Beltran-Catalan, M.; Ortega-Ruiz, R.; Llorent, V.J. Social and Emotional Competencies in Adolescents Involved in
Different Bullying and Cyberbullying Roles. Rev. Psicodidact. 2018, 23, 86-93. [CrossRef]

3. Villanueva, VJ.; Serrano, S. Patron de uso de internet y control parental de redes sociales como predictor de sexting en adolescentes:
Una perspectiva de género. Rev. Psicol. Educ. 2019, 14, 16-26. [CrossRef]

4. Garitano, E.T.; Castafio Garrido, C.; Andonegui, A.R. Los habitos de uso en las redes sociales de los preadolescentes. RIED. Rev.
Iberoam. Educ. Distancia 2019, 22, 119-133. [CrossRef]

5. Zapata Rivera, LL.; Guerrero Zapata, Y.N. The ciberbullying, another ailment from the school. Prax. Investig. ReDIE Rev.
Electronica Red Durango Investig. Educ. 2015, 7, 69-84.

6. Cardozo, G.; Dubini, P.; Lorenzino, L. Sociedad mexicana de psicologia Bullying y ciberbullying: Un estudio comparativo con
adolescentes escolarizados. Rev. Mex. Psicol. 2017, 34, 101-109.

7. Landazabal, M.G.; Valderrey, V.M.; Machimbarrena, ]J. Intervencién en el bullying y cyberbullying: Evaluacién del caso Martin.
Rev. Psicol. Clinica Con Nifios Adolesc. 2017, 4, 25-32.

8.  Beltran-Catalan, M.; Zych, I.; Ortega-Ruiz, R.; Llorent, VJ. Victimisation through bullying and cyberbullying: Emotional
intelligence, severity of victimisation and technology use in different types of victims. Psicothema 2018, 30, 183-188.

9.  Fernandez-Antelo, I.; Cuadrado-Gordillo, I. Moral Disengagement as an Explanatory Factor of the Polyivictimization of Bullying
and Cyberbullying. Int. . Environ. Res. Public Health 2019, 16, 2414. [CrossRef]

10. Landazabal, M.; Ramirez, J. Estudios epidemiolégicos sobre la incidencia del acoso escolar e implicaciones educativas. Inf. Psicol.
2015, 94, 14-35.

11.  Smith, PK.; Mahdavi, J.; Carvalho, M.; Fisher, S.; Russell, S.; Tippett, N. Cyberbullying: Its nature and impact in secondary school
pupils. J. Child Psychol. Psychiatry 2008, 49, 376-385. [CrossRef]

12.  Englander, E.; Donnerstein, E.; Kowalski, R.; Lin, C.A.; Parti, K. Defining cyberbullying. Pediatrics 2018, 140, 148-151. [CrossRef]
[PubMed]

13. Jones, S.E.; Manstead, A.S.R.; Livingstone, A.G. Ganging up or sticking together? Group processes and children’s responses to
text-message bullying. Br. J. Psychol. 2011, 102, 71-96. [CrossRef]

14. Slonje, R.; Smith, PK,; Frisén, A. The nature of cyberbullying, and strategies for prevention. Comput. Hum. Behav. 2013, 29, 26-32.
[CrossRef]

15.  Antoniadou, N.; Kokkinos, C.M. Cyber and school bullying: Same or different phenomena? Aggress. Violent Behav. 2015, 25,
363-372. [CrossRef]

16. Falla, D.; Ortega-Ruiz, R.; Romera, E.M. Mechanisms of Moral Disengagement in the Transition from Cybergossip to Cyberag-
gression: A Longitudinal Study. Int. J. Environ. Res. Public Health 2021, 18, 1000. [CrossRef] [PubMed]

17.  Alonso, ].D.; Pino, L.P. Violencia a través de las TIC: Comportamientos diferenciados por género. RIED. Rev. Iberoam. Educ.
Distancia 2020, 23, 273-286. [CrossRef]

18. Ortega-Baron, J.; Buelga, S.; Cava, M.]J. The influence of school climate and family climate among adolescents victims of
cyberbullying. Comunicar 2016, 24, 57-65. [CrossRef]

19. Herrera-Lopez, M.; Romera, E.; Ortega-Ruiz, R. Bullying y cyberbullying en Colombia; coocurrencia en adolescentes escolarizados.
Rev. Lat. Psicol. 2017, 49, 163—172. [CrossRef]

20. Lapidot-Lefler, N.; Dolev-Cohen, M. Comparing cyberbullying and school bullying among school students: Prevalence, gender,
and grade level differences. Soc. Psychol. Educ. 2015, 18, 1-16. [CrossRef]

21.  Okumu, M.; Kim, Y.K,; Sanders, ].E.; Makubuya, T.; Small, E.; Hong, ].S. Gender-Specific Pathways between Face-to-Face and
Cyber Bullying Victimization, Depressive Symptoms, and Academic Performance among U.S. Adolescents. Child Indic. Res. 2020,
13,2205-2223. [CrossRef]

22.  Merrill, RM.; Hanson, C.L. Risk and protective factors associated with being bullied on school property compared with

cyberbullied. BMC Public Health 2016, 16, 145. [CrossRef] [PubMed]


http://doi.org/10.1007/s40596-018-1007-2
http://www.ncbi.nlm.nih.gov/pubmed/30446956
http://doi.org/10.1016/j.psicod.2017.12.001
http://doi.org/10.23923/rpye2019.01.168
http://doi.org/10.5944/ried.22.2.23245
http://doi.org/10.3390/ijerph16132414
http://doi.org/10.1111/j.1469-7610.2007.01846.x
http://doi.org/10.1542/peds.2016-1758U
http://www.ncbi.nlm.nih.gov/pubmed/29093051
http://doi.org/10.1348/000712610x502826
http://doi.org/10.1016/j.chb.2012.05.024
http://doi.org/10.1016/j.avb.2015.09.013
http://doi.org/10.3390/ijerph18031000
http://www.ncbi.nlm.nih.gov/pubmed/33498687
http://doi.org/10.5944/ried.23.2.25916
http://doi.org/10.3916/C46-2016-06
http://doi.org/10.1016/j.rlp.2016.08.001
http://doi.org/10.1007/s11218-014-9280-8
http://doi.org/10.1007/s12187-020-09742-8
http://doi.org/10.1186/s12889-016-2833-3
http://www.ncbi.nlm.nih.gov/pubmed/26873180

Int. J. Environ. Res. Public Health 2021, 18, 2038 11 of 12

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

49.

50.

Cekin, R. Psychological Benefits of Regular Physical Activity: Evidence from Emerging Adults. Univers. . Educ. Res. 2015, 3,
710-717. [CrossRef]

Espejo Garcés, T.; Chacon Cuberos, R.; Zurita Ortega, F.; Castro Sanchez, M. Victimizacién en edad escolar desde la perspectiva
de la actividad fisica. Sport. Sci. J. 2016, 2, 379-389. [CrossRef]

Sibold, J.; Edwards, E.; Murray-Close, D.; Hudziak, ]J.J. Physical Activity, Sadness, and Suicidality in Bullied US Adolescents. .
Am. Acad. Child Adolesc. Psychiatry 2015, 54, 808-815. [CrossRef] [PubMed]

Medina, J.A.; Reverte, M.J. Incidence of the practice of physical and sporting activities as a regulator of school violence. Retos
2019, 35, 54-60.

Scarpa, S.; Carraro, A.; Gobbi, E.; Nart, A. Peer-Victimization during Physical Education and Enjoyment of Physical Activity.
Percept. Mot. Skills 2012, 115, 319-324. [CrossRef]

DeSmet, A.; Deforche, B.; Hublet, A.; Tanghe, A.; Stremersch, E.; De Bourdeaudhuij, I. Traditional and cyberbullying victimization
as correlates of psychosocial distress and barriers to a healthy lifestyle among severely obese adolescents—A matched case—control
study on prevalence and results from a cross-sectional study. BMC Public Health 2014, 14, 224. [CrossRef]

Motl, RW,; Dishman, R K.; Saunders, R.; Dowda, M.; Felton, G.; Pate, R.R. Measuring enjoyment of physical activity in adolescent
girls. Am. J. Prev. Med. 2001, 21, 110-117. [CrossRef]

Jiménez-Barbero, J.A.; Jiménez-Loaisa, A.; Gonzélez-Cutre, D.; Beltrdn-Carrillo, V.J.; Llor-Zaragoza, L.; Ruiz-Hernandez, J.A.
Physical education and school bullying: A systematic review. Phys. Educ. Sport Pedagog. 2020, 25, 79-100. [CrossRef]
Ortega-Ruiz, R.; Del Rey, R.; Casas, J.A. Evaluar el bullying y el cyberbullying validacién esparfiola del EBIP-Q y del ECIP-Q.
Psicol. Educ. 2016, 22, 71-79. [CrossRef]

Del-Rey, R.; Casas, J.A.; Ortega-Ruiz, R.; Schultze-Krumbholz, A.; Scheithauer, H.; Smith, P.; Thompson, E; Barkoukis, V.;
Tsorbatzoudis, H.; Brighi, A.; et al. Structural validation and cross-cultural robustness of the European Cyberbullying Intervention
Project Questionnaire. Comput. Hum. Behav. 2015, 50, 141-147. [CrossRef]

Martinez-Gomez, D.; Martinez-de-Haro, V.; Pozo, T.; Welk, G.J.; Villagra, A.; Calle, M.E.; Marcos, A.; Veiga, O.L. Fiabilidad y
validez del cuestionario de actividad fisica PAQ-A en adolescentes espafioles. Rev. Esp. Salud Publica 2009, 83, 427—439. [CrossRef]
Parlebas, P. Juegos, Deporte y Sociedad. Léxico de Praxiologia Motriz; Paidotribo: Barcelona, Spain, 2001.

Moreno, J.-A.; Gonzélez-Cutre, D.; Martinez, C.; Alonso, N.; Lépez, M. Propiedades psicométricas de la Physical Activity
Enjoyment Scale (PACES) en el contexto espafiol. Estud. Psicol. 2008, 29, 173-180. [CrossRef]

Cohen, ]. Statistical Power Analysis for the Behavioural Sciences; Erbaum Press: Hillside, NJ, USA, 1988.

Herazo-Beltran, Y.; Campo-Ternera, L.; Garcia-Puello, F; Méndez, O.; Suarez-Villa, M.; Vasquez-De la Hoz, F.; Nufiez-Bravo, N.
Relationship between physical activity and emotional intelligence and bullying among school children. Rev. Psicol. Deport. 2019,
28,97-104.

Roman, C.G.; Taylor, C.J. A Multilevel Assessment of School Climate, Bullying Victimization, and Physical Activity. J. Sch. Health
2013, 83, 400-407. [CrossRef] [PubMed]

Vancampfort, D.; Van Damme, T.; Firth, J.; Smith, L.; Stubbs, B.; Rosenbaum, S.; Hallgren, M.; Hagemann, N.; Koyanagi, A.
Correlates of physical activity among 142,118 adolescents aged 1215 years from 48 low- and middle-income countries. Prev. Med.
2019, 127, 105819. [CrossRef]

Henriksen, PW.; Rayce, S.B.; Melkevik, O.; Due, P.; Holstein, B.E. Social background, bullying, and physical inactivity: National
study of 11- to 15-year-olds. Scand. . Med. Sci. Sports 2016, 26, 1249-1255. [CrossRef] [PubMed]

O’Connor, J.A.; Graber, K.C. Sixth-grade physical education: An acculturation of bullying and fear. Res. Q. Exerc. Sport 2014, 85,
398-408. [CrossRef]

Tomas, E.; Valdivia, P.; Castro, M. Andlisis de la integracién de los alumnos con necesidades especificas de apoyo educativo
(ANEAE) en el drea de Educacion Fisica. Trances 2009, 1, 185-194.

Cortés, A.FM.; De los Rios, O.L.H.; Pérez, A.S. Factores de riesgo y factores protectores relacionados con el ciberbullying entre
adolescentes: Una revision sistematica. Psychol. Pap. 2019, 40, 109-124. [CrossRef]

Ferreiro, S.G.; Folgar, M.L; Salgado, P.G.; Boubeta, A.R. Uso problemético de Internet y adolescentes: El deporte si importa
(Problematic Internet use and adolescents: Sport does matter). Retos 2017, 31, 52-57. [CrossRef]

Ramos, P; Jiménez-Iglesias, A.; Rivera, F.; Moreno, C. Evolucién de la practica de la actividad fisica en los adolescentes
espafioles/Physical Activity Trends in Spanish Adolescents. Rev. Int. Med. Ciencias Act. Fisica Deport. 2016, 62, 335-353.
[CrossRef]

Fraguela-Vale, R.; Varela-Garrote, L.; Varela-Crespo, L. Perfiles de ocio deportivo en jévenes esparioles (15-20 afios): Un analisis
de género. Retos 2020, 37, 419-426.

Méndez, I.; Ruiz-Esteban, C.; Ortega, E. Impact of the Physical Activity on Bullying. Front. Psychol. 2019, 10, 1-8. [CrossRef]
Ortega, F.Z.; Aznar, ] M.V.; Ruz, R.P; Cortés, A.].P; Martinez, A.M. Conductas agresivas y de Bullying desde la perspectiva de
actividad fisica, lugar de residencia y género en adolescentes de Granada. Rev. Complut. Educ. 2015, 26, 527-542. [CrossRef]
Murioz, A.P,; de Los Fayos, E.J.G.; Chirivella, E.C. Estudio de conductas prosociales y antisociales: Comparacién entre nifios y
adolescentes que practican y no practican deporte. Inf. Psicol. 2014, 99, 64-78.

Lopez, P.D.M.; Prieto-Ayuso, A.; Samalot-Rivera, A.; Madrona, P.G. Evaluacién de una propuesta extraescolar de conductas
apropiadas en educacion fisica y deportiva. Retos 2016, 30, 36—42. [CrossRef]


http://doi.org/10.13189/ujer.2015.031008
http://doi.org/10.17979/sportis.2016.2.3.1729
http://doi.org/10.1016/j.jaac.2015.06.019
http://www.ncbi.nlm.nih.gov/pubmed/26407490
http://doi.org/10.2466/06.05.10.PMS.115.4.319-324
http://doi.org/10.1186/1471-2458-14-224
http://doi.org/10.1016/S0749-3797(01)00326-9
http://doi.org/10.1080/17408989.2019.1688775
http://doi.org/10.1016/j.pse.2016.01.004
http://doi.org/10.1016/j.chb.2015.03.065
http://doi.org/10.1590/S1135-57272009000300008
http://doi.org/10.1174/021093908784485093
http://doi.org/10.1111/josh.12043
http://www.ncbi.nlm.nih.gov/pubmed/23586884
http://doi.org/10.1016/j.ypmed.2019.105819
http://doi.org/10.1111/sms.12574
http://www.ncbi.nlm.nih.gov/pubmed/26454139
http://doi.org/10.1080/02701367.2014.930403
http://doi.org/10.23923/pap.psicol2019.2899
http://doi.org/10.47197/retos.v0i31.44248
http://doi.org/10.15366/rimcafd2016.62.010
http://doi.org/10.3389/fpsyg.2019.01520
http://doi.org/10.5209/rev_RCED.2015.v26.n3.43996
http://doi.org/10.47197/retos.v0i30.38552

Int. J. Environ. Res. Public Health 2021, 18, 2038 12 of 12

51.

52.

53.

54.

55.

56.

57.

58.

Pefia, M.A.G.; Escribano, M.D.; De Mesa, C.G.G. Inteligencia emocional y conducta agresiva en el deporte ;Puede inferir la
modalidad deportiva y las horas de entrenamiento? (Emotional intelligence and aggressive behavior in sport. Can sports
modality and hours of training infer?). Retos 2019, 35, 176-180. [CrossRef]

Jachyra, P; Gibson, B.E. Boys, Transitions, and Physical (In)activity: Exploring the Socio-Behavioural Mediators of Participation.
Physiother. Can. 2016, 68, 81-89. [CrossRef]

Storch, E.A.; Milsom, V.A.; DeBraganza, N.; Lewin, A.B.; Geffken, G.R.; Silverstein, ].H. Peer Victimization, Psychosocial
Adjustment, and Physical Activity in Overweight and At-Risk-For-Overweight Youth. ]. Pediatr. Psychol. 2006, 32, 80-89.
[CrossRef]

Zhang, T.; Solmon, M.A.; Kosma, M.; Carson, R.L.; Gu, X. Need Support, Need Satisfaction, Intrinsic Motivation, and Physical
Activity Participation among Middle School Students. J. Teach. Phys. Educ. 2011, 30, 51-68. [CrossRef]

Giménez-Gualdo, A.M.; Maquilon-Sanchez, ].J.; Arnaiz Sanchez, P. Acceso a las tecnologias, rendimiento académico y ciberbully-
ing en escolares en secundaria. Rev. Iberoam. Psicol. Salud 2014, 5, 119-133.

Carriedo, A.; Gonzalez, C. Academic achievement in physical education: Academic versus physical activity aspects [Rendimiento
académico en educacion fisica: Aspectos académicos versus fisico-deportivos]. Cult. Cienc. Deport. 2019, 14, 225-232.

Canias, E.; Estévez, E.; Marzo, J.C.; Piqueras, J.A. Psychological adjustment in cybervictims and cyberbullies in secondary
education. Ann. Psicol. 2019, 35, 434-443. [CrossRef]

Jekauc, D.; Wagner, M.O.; Herrmann, C.; Hegazy, K.; Woll, A. Does Physical Self-Concept Mediate the Relationship between
Motor Abilities and Physical Activity in Adolescents and Young Adults? PLoS ONE 2017, 12, e0168539. [CrossRef] [PubMed]


http://doi.org/10.47197/retos.v0i35.66213
http://doi.org/10.3138/ptc.2015-19LHC
http://doi.org/10.1093/jpepsy/jsj113
http://doi.org/10.1123/jtpe.30.1.51
http://doi.org/10.6018/analesps.35.3.323151
http://doi.org/10.1371/journal.pone.0168539
http://www.ncbi.nlm.nih.gov/pubmed/28045914

	Introduction 
	Materials and Methods 
	Participants 
	Procedure 
	Instruments 
	Physical Activity 
	Enjoyment Physical Activity 
	Physical Education Performance 

	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

