Title: Physical fitness levels in students with and without training capacities – A comparative study in physical education classes. 

Título: Niveles de condición física en estudiantes con y sin capacidades de entrenamiento – Un estudio comparativo en clases de educación física.

Abstract 
Introduction: The practice of Physical Activities is a cultural habit and as such it must be acquired in childhood so that there is a greater probability of being continued throughout life. Physical Activities on a regular and duly regulated basis, even if they are at ages where this component is absolutely fundamental, not only for their motor development but for their socialization and creation of healthy lifestyles. Objective: The study aims to evaluate the levels of Physical Fitness of middle-school students, between students who practice Physical Education and those who, in addition to this, performed a training programme. Methods: Participated 32 students of both genders aged between 10 and 11 years old divided into two groups with the same number of students (16): the Training Group which, in addition to attending Physical Education classes, benefited from a training programme and the other group that only attended the physical education classes. The Fitnessgram battery tests was applied for flexibility, strength and aerobic capacity. Results: Through this study, it was presented that the use of a physical training programme, eight weeks before the final moment, allowed the training group to obtain significant differences, in the tests results, from the initial moment to the final moment in terms of physical fitness when compared with the group that only attended physical education classes. Conclusions: This study allows us to understand that the fact that the Training Group benefited from a Physical Skills Training, improved the performance levels of the students in this group at the final moment.
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Resumen 
Introducción: La práctica de Actividades Físicas es un hábito cultural y como tal debe adquirirse en la infancia para que exista una mayor probabilidad de que se mantenga a lo largo de la vida. Realizar Actividad Física de forma regular y debidamente regulada, aunque se encuentren en edades donde este componente es absolutamente fundamental, no sólo para su desarrollo motriz sino para su socialización y creación de estilos de vida saludables. Objetivo: El estudio tiene como objetivo evaluar los niveles de Condición Física de los estudiantes de educación media, entre los estudiantes que practican Educación Física y los que, además de esta, realizan un programa de entrenamiento. Métodos: Participaron 32 alumnos de ambos sexos con edades entre 10 y 11 años divididos en dos grupos con igual número de alumnos (16): el Grupo de Entrenamiento que además de asistir a clases de Educación Física se benefició de un programa de entrenamiento y el otro grupo que solo asistía a las clases de educación física. Se aplicó la batería de pruebas Fitnessgram para flexibilidad, fuerza y ​​capacidad aeróbica. Resultados: A través de este estudio, se presentó que el uso de un programa de entrenamiento físico, ocho semanas antes del momento final, permitió que el grupo de entrenamiento obtuviera diferencias significativas, en los resultados de las pruebas, desde el momento inicial hasta el momento final en términos de condición física en comparación con el grupo que solo asistía a clases de educación física. Conclusiones: Este estudio permite comprender que el hecho de que el Grupo Formador se beneficiara de un Entrenamiento en Habilidades Físicas, mejoró los niveles de rendimiento de los alumnos de este grupo en el momento final. 
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Introduction
The world around us is involved in numerous technological and scientific processes that are seen as a real factor of change, triggering phenomena that interact in the creation of new social, economic and cultural contexts, a fact that leads to the formation of new mentalities and patterns of behavior [1,2,3].
Since the practice of Physical Activities is a cultural habit and as such must be acquired in childhood so that there is a greater probability of being continued throughout life, it is undoubtedly with personal and professional concern that we observe in the middle of the century XXI the existence of children, who, for several reasons, do not perform physical activities on a regular and properly regulated basis, even if they are at ages where this component is absolutely fundamental, not only for their motor development, movement literacy and for their socialization, but also and, of course, for the creation of healthy lifestyles [4,5].
This study aims to help understand the reality of the importance in improving Physical Fitness in Physical Education classes, using assessment tools, in this case, the Fitnessgram Program, designed to promote physical activity among young students and to help the teacher in the assessment of the Physical Fitness.

Importance of Physical Education at school 

The Physical Education discipline plays a privileged and irreplaceable role in the promotion and creation of healthy lifestyle habits associated with an active lifestyle, imposing this promotion as a goal of any educational system, since many children, may not have, throughout their lives, another opportunity to practice organized and regular physical activity other than the experiences provided in Physical Education classes [6,7,8]. The main objective of this course is to educate students to become adults with regular physical activity habits. Students in general like the Physical Education discipline and feel motivated to practice it.
It is important to recognize the value of this discipline within the school, especially in the early years of students' lives, as their personality, character, morals, knowledge of their own bodies are being built [9,10].

Benefits of Physical Education 

The benefits of this discipline can be felt in three aspects: physiological, psychological and social. Briefly, the physiological benefits are related to the improvement of blood circulation, heart and lung functions, increased resistance and muscle tone, improved joint mobility and stimulation of metabolism. The psychological benefits are related to the promotion of self-esteem, self-confidence and the improvement of mood states and consequently reduces the levels of anxiety and depression. In terms of social benefits, it allows excellent opportunities for interpersonal relationships [11]. Physical activity in children and young people promotes healthy growth, increases school performance levels and strengthens the body. In social integration, it is very important to ensure that the child has the opportunity to participate in decisions that involve the organization of sports activities in the school community and in extra-school environments. Since one of the objectives of Physical Education is to increase the probability of young people adopting an active lifestyle and maintaining it as adults, it must assume an increasing importance in the health of individuals and can be considered as a biological need of the human being. Physical Education also allows students to develop through stimuli from exercise and physical activity, allows for the improvement of basic motor behavior procedures (running, jumping, throwing, grasping, etc.) and the development of sports skills associated with the practice sport a healthy life.




Physical Fitness Vs. Health 
Physical Fitness translates into a set of attributes that can be related to health (cardiorespiratory capabilities, muscular endurance and strength, flexibility and body composition) or simply to the mastery of motor performance techniques (balance, agility, speed and coordination) [12,13]. Although the concept of Physical Fitness related to health has a recent history but is rich in information and importance in the lives of populations, its relevance in the study of the lowest age groups, children and young people, is a fact that runs through some literature [14]. [14] Health-related physical fitness can be defined as a state characterized by the ability to perform daily tasks with vigor and skills that are associated with a low risk of developing hypokinetic diseases. [15] Physical Fitness tests can be used as tools for teaching Physical Fitness related to health, the benefits of physical activity on health, inserted in the Physical Education curricula at school. The concept of health has been constructed from several factors, encompassing physical, mental and social well-being. The promotion of physical exercise is a priority and irreplaceable as a protective factor for health. A sedentary lifestyle is a risk factor. Behaviours and lifestyles have a proven influence on individual and collective health. From an early age, children should acquire habits of physical activity even before school age. The analysis of the available data points to the need for parents and teachers to pay attention to the importance of reducing the time spent by children in front of monitors (television, computer, electronic games, among others) and to promote recreational activities that promote physical activity. According to the Health Behavior in School-aged Children (HBSC), it is reported that more than 50% of adolescents practice physical activity three or more times a week and, outside school hours, two or more times a week. Most teenagers have good average values ​​in terms of their physical condition. It is the young males and the youngest (8th grade) who present better results in physical condition. On the other hand, in a study carried out in Portugal [16] the numbers and other national indicators related to the prevalence of fitness and physical activity were analysed. It was found that 77% of men and 64% of women are sufficiently active, that is, they perform at least 30 minutes of moderate physical activity daily [14]. For the individual to have positive health, he must be able to identify and fulfil his aspirations, to satisfy his needs and to change or ad apt to the surrounding environment [17,18].

FITNESSSGRAM Program
Fitnessgram is a Physical Fitness Education program for health and is aimed at children and young people in primary and secondary education. This program was developed to help the Physical Education Teacher in the assessment and education of fitness and physical activity of children and adolescents aged between 6 and 18 years [19].
Fitnessgram contains the Physical Fitness tests most adapted to these ages and evaluates performance in three distinct zones, in which: the first one the student “Needs to Improve”, the second identifies the “Healthy Zone” and the last one “Above the Healthy Zone”.
Fitnessgram, based on the results obtained, allows the generation of individualized reports according to each evaluation and the respective classification in one of the three zones. Each performance is associated with personalized advice.


Methods

Study purpose
             The present study aims to verify if there are improvements in the levels of Physical Fitness between these students in two different moments of evaluation, in the Physical Fitness tests implemented in school. The student’s evaluations were performed in October and the other one in the end of May. It should be noted that eight weeks before the second evaluation, a supplementary reinforcement of strength, resistance and flexibility exercises were applied to one of the classes under study for twenty minutes of each ninety-minute class. 

Participants 
              The study was carried out in a Portuguese public school where eight 6th grade classes participated. This study had 32 students: 16 (from the same class) were the group subject to the training programme and 16 (from other seven classes, chosen randomly) were the group that only practice physical education classes. The group subject to the training programme (TG) had 6 girls (two with 10 years old and four with 11 years old) and 10 boys, all 11 years old. The physical education group (PEG) is matched with the trained group in terms of gender and age distribution.

Variables under analysis
The physical fitness variables under study are the following: Aerobic capacity; trunk strength and lower limb flexibility.

Instruments and Procedures 
Data collection on Physical Fitness was assessed by recording the performance of students (boys and girls) in the Fitnessgram Physical Fitness tests at the beginning and end of the school year. It should be noted that half of the students (10 boys and 6 girls) benefited from a training programme (TG) for eight weeks (1x per week) before the final registration of the Fitnessgram tests. 

Statistical procedures
The statistical analysis involved measures of descriptive statistics (means and standard deviations) and inferential statistics. The significance level was set at (α) ≤ .05. Student's t test was used for independent samples when comparing the two groups in dependent variables of quantitative type and Student's t test for paired samples when comparing the evolution of performance. The tests for normality of distribution and homogeneity of variances, were analysed using the Shapiro-Wilk Levene tests. In cases where these situations were not satisfied, they were replaced by alternative non-parametric tests, namely the Mann-Whitney or Wilcoxon test. In this situation, for ease of interpretation, the mean values ​​were presented in the descriptive statistics. To match the subjects of the PEG with the TG, a random selection was carried out (performed with the Excel random number generator) having selected an equal number of subjects and with the restriction of gender and age. Statistical analysis was performed using SPSS  version 22.0.


Physical Fitness Assessment
Nowadays, Fitnessgram is an important assessment tool used by thousands of teachers, helping them to collect information on the state of Physical Fitness and the level of Physical Activity, functioning as a motivating element for physical activity, on a regular basis, or yet as a cognitive instrument to inform children and young people about the implications that Physical Fitness and physical activity have for health [20].
According to the Fitnessgram program [10] is a recent instrument that aims to be used with a preventive and modelling function of behaviours related to the absence of Physical Activity, at a time when new trends associated with the concept of Aptitude are emerging. Physics. The author states that these new trends have been abandoning the more classic concepts that relate Physical Fitness to motor performance and are increasingly adopting the concept of Physical Fitness associated with health. And in the field of health, professionals involved in community intervention have noted, with some concern, that the recognized healthy role of physical activity does not seem to be having the desired effect on the habits of young Portuguese people.

Physical Capacity Training Programme applied in the study

	The training programme had the maximum duration of 25 minutes. It began with the exercise to prepare for the shuttle's aerobic test. Then, the class was divided into 3 groups, where each group was distributed by an exercise station consisted in 5 minutes each. The groups were running through the stations. This Training Programme lasted eight weeks. The exercises of the stations were being diversified to motivate the students. To train the aerobic shuttle’s run test, at the beginning of each class, after warming up, the students performed an endurance race around the handball field, where the number of laps that each student performed in a continuous race were counted, with a limit of 10 minutes. When a student stopped running, the number of laps was recorded. In the following class, students were informed of the number of laps performed in the previous class and were encouraged to exceed that number, and so on, for eight weeks.
	To train abdominal strength, one of the stations contained exercises to strengthen this body area (abs), such as: lying in supine with bent legs, feet on the floor, hands on the chest, raise the trunk about 20 cm from the floor, contracting the abdominal muscle. For 5 minutes, perform a maximum of 20 sets of crunches each, resting between each set for 30 seconds to 1 minute; lying supine with bent legs, feet on the floor, hands extended upwards, raises the trunk about 20 cm from the floor, contracting the abdominal muscle keeping the arms extended forward and upwards. For 5 minutes, perform a maximum of 20 sets of abs each, resting between each set for 30 seconds to 1 minute.
	To train trunk strength for the test of Modified Hanging Arm Push-ups, another station contained exercises to reinforce this area, such as: lying on your back with legs bent and feet on the floor, place your arms outstretched behind your head, lift a medicine ball to face level and back to the starting position. For 5 minutes perform sets of 5 repetitions and rest between 30 seconds to 1 minute; standing, pull a rubber band with one hand and then alternate. Initially, the arm stretched out in front grabs the elastic band attached to a post at waist level, with one of the hands pulls it to your waist. Place the opposite leg to the hand holding the elastic in front of the other. Then switch hands and change the position of the legs. For 5 minutes, perform sets of 10 repetitions for each arm and rest between 30 to 45 seconds.
	To improve flexibility for the Sit and Reach Test, the third station consisted of the exercises: sitting with legs apart and extended, try to reach the tip of the foot with your hands. Stretch as far as you can towards one foot with both hands together. When you reach your feet, hold it for 10 to 15 seconds and then do it to the other side. If they cannot reach their feet, they stretch as far as their flexibility allows and a colleague puts some pressure on the back; standing, puts an extended leg in a high point and tries to reach the tip of the foot with the hands. Stretch towards the foot of the raised leg with both hands together. When you reach your feet, hold it for 10 to 15 seconds and then do it to the other side. If they can't reach their feet, they stretch as far as their flexibility allows.

Results
In this section, the results of the variables under study will be presented and discussed. In a first phase, the results of the initial moment of the Training Group (TG) and the Physical Education Group (PEG) were considered. Then, an analysis of the final moment of the two groups was carried out. In the last phase, the results obtained in the initial and final moments of each group were compared separately. All results are presented by gender. The results obtained will be presented through tables and graphics.


Comparative Analysis of the (1st) Initial Moment
Initial moment 

The results of the initial moment between the Training Group (TG) and the Physical Education Group (PEG) were considered. Results are presented by gender:

Before the training program the differences between the girls in the Training Group and those in the Physical Education Group were not statistically significant (p > .05). Table and Graph 1 allow us to clearly visualize small differences registered in girls.

Table 1 – Means, standard deviations and significance values of differences between the two groups at the initial moment in girls.


	
	TG
	PEG
	Sig.

	Variables
	M
	DP
	M
	DP
	T

	Shuttle 
	30.00
	13.90
	29.00
	7.85
	0.153

	Abdominals
	37.67
	29.13
	28.17
	02.26
	-0.322

	Modified arms suspension
	9.50
	6.89
	6.50
	3.83
	0.932

	Sit and reach (D)
	23.67
	11.08
	23.17
	9.33
	0.000

	Sit and reach (E)
	23.17
	10.72
	23.17
	8.30
	0.000
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Graphic 1 – Significance of differences between the two groups at the initial moment: girls


Before the training program the differences between the boys in the Training Group and those in the Physical Education Group were not statistically significant (p > .05).  Table and graphic 2 demonstrate small differences recorded in boys.
 

Comparative Analysis of the Final Moment
Final moment 
An analysis of the final moment between the Training Group and the Physical Education Group was carried out.

Table 2 – Means, standard deviations and significance values of differences between the two groups at the initial moment in boys.
	
	TG
	PEG
	Sig. 

	Variables
	M
	DP
	M
	DP
	T

	Shuttle 
	32.10
	14.88
	28.10
	9.73
	0.711

	Abdominals
	44.60
	24.14
	32.70
	17.35
	1.177

	Modified arms suspension
	10.40
	5.97
	7.90
	7.25
	0.989

	Sit and reach (D)
	14.50
	8.00
	19.20
	7.98
	-1,315

	Sit and reach (E)
	15.00
	5.29
	17.80
	7.08
	-1,001
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Graphic 2 - Significance of the differences between the two groups at the initial moment: boys

After applying the training programme, we found some significant differences. When analysing table and graphic 3, we realize that in modified arms suspension, t (10)=2.606, p= 0.026, the girls in the Training Group have a significantly higher performance (12.67 vs 5.50).


Table 3 – Means, standard deviations and significance values of differences between the two groups at the final moment in girls.

	
	TG
	PEG
	Sig. 

	Variables
	M
	DP
	M
	DP
	T

	Shuttle 
	42.50
	11.84
	28.33
	10.73
	2,172

	Abdominals
	45.50
	23.71
	26.00
	14.11
	-1,288

	Modified arms suspension
	12.67
	6.12
	5.50
	2.81
	2.606*

	Sit and reach (D)
	26.83
	10.80
	23.83
	5.04
	0,617

	Sit and reach (E)
	26.17
	10.94
	23.50
	7.56
	0,323


    * p ≤ .05 ** p ≤ .01 *** p ≤ .001
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Graphic 3 – Significance of differences between the two groups at the final moment with girls.


After applying the training programme we also found significant differences. Looking at Table 4, we can conclude that abdominals, t(18) = 2.141, p = .046, the boys in the Training Group have a significantly higher performance (50.90 vs 33.50). Graphic 4 helps to better understand the differences recorded.



Evolution of analysed groups
Training group

Table 4 – Means, standard deviations and significance values of differences between the two groups at the final moment in boys.

	
	TG
	PEG
	Sig. 

	Variables
	M
	DP
	M
	DP
	T

	shuttle
	47.30
	19.45
	33.00
	12.21
	1,969

	Abdominals
	50.90
	21.92
	33.50
	13.43
	2,141*

	Modified arms suspension
	13.70
	6.91
	7.40
	8.42
	1,828

	Sit and reach (D)
	16.90
	6.35
	17.90
	4.84
	-,396

	Sit and reach (E)
	15.80
	6.99
	16.60
	5.10
	-,292


       * p ≤ .05 ** p ≤ .01 *** p ≤ .001
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Graphic 4 – Significance of differences between the two groups at the final moment with boys.


Table 5 – Means, standard deviations and significance values according to the Training Group between the initial and final moments with girls.

	
	Initial
	Final
	Sig. 

	Variables
	M
	DP
	M
	DP
	T

	Shuttle 
	30.00
	13.90
	42.50
	11.84
	-5,715**

	Abdominals
	37.67
	29.13
	45.50
	23.71
	-2.207*

	Modified arms suspension
	9.50
	6.89
	12.67
	6.12
	-5,270**

	Sit and reach (D)
	23.67
	11.08
	26.83
	10.80
	-2,224

	Sit and reach (E)
	23.17
	10.72
	26.17
	10.94
	-2,054


 * p ≤ .05 ** p ≤ .01 *** p ≤ .001
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Graphic 5 – Significance of the differences in the Training Group between the initial and final moments with girls.


After analysing table and graphic 5, we found significant differences: In Shuttle run test t(18) = -5.715, p = .002, the girls in the Training Group have a significantly higher performance after the training program (42.50 vs 30.00). In sit-ups, Z = 2.207, p = .027, the girls in the Training Group perform significantly higher after the training program (45.50 vs 37.67). In the modified arm suspension, t(5) = -5.270, p = .003, the girls in the Training Group performed significantly higher after the training program (12.67 vs. 9.50).

Table 6 – Means, standard deviations and significance values according to the Training Group between the initial and final moments with boys.

	
	Initial 
	Final
	Sig. 

	Variables
	M
	DP
	M
	DP
	t

	Shuttle 
	32.10
	14.88
	47.30
	19.45
	-5,531***

	Abdominals
	44.60
	24.14
	50.90
	21.92
	-3,310**

	Modified arms suspension
	10.40
	5.97
	13.70
	6.91
	-3,794**

	Sit and reach (D)
	14.50
	8.00
	16.90
	6.35
	-1,895

	Sit and reach (E)
	15.00
	5.29
	15.80
	6.99
	-1,000


  		
* p ≤ .05 ** p ≤ .01 *** p ≤ .001
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Graphic 6 - Significance of the differences in the Training Group between the initial and final moments with boys.

Looking at table and graphic 6, we found the following significant differences:
In Shuttle run test, t(9) = -5.531, p = .001, the boys in the training group have a significantly higher performance after the training program (47.30 vs 32.10). In sit-ups, t(9) = -3.310, p = .009, the boys in the training group perform significantly higher after the training program (50.90 vs 44.60). In the modified arm suspension, t(9) = -3.794, p = .004, the boys in the training group performed significantly higher after the training program (13.70 vs 10.40).

Physical Education Group

Analysing table and graphic 7, it is observable that the performance differences between the initial and final moments in these group are not statistically significant (p>.05).

Table 7 – Means, standard deviation and significance values between the initial and final moments with girls.

	
	Initial 
	Final
	Sig. 

	Variables
	M
	DP
	M
	DP
	T

	Shuttle 
	29.00
	7.85
	28.33
	10.73
	,415

	Abdominals
	28.17
	02.26
	26.00
	14.11
	,283

	Modified arms suspension
	6.50
	3.83
	5.50
	2.81
	.889

	Sit and reach (D)
	23.17
	9.33
	23.83
	5.04
	-1,792

	Sit and reach (E)
	23.17
	8.30
	23.50
	7.56
	-1.625
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Graphic 7 – Significance of the differences in the Physical Education Group between the initial and final moments with girls.




Table 8 – Means, standard deviation and significance values between the initial and final moments with girls.

	
	Initial
	Final
	Sig. 

	Variables
	M
	DP
	M
	DP
	T

	Shuttle 
	28.10
	9.73
	33.00
	12.21
	-1,579

	Abdominals
	32.70
	17.35
	33.50
	13.43
	-,228

	Modified arms suspension
	7.90
	7.25
	7.40
	8.42
	,591

	Sit and reach (D)
	19.20
	7.98
	17.90
	4.84
	.463

	Sit and reach (E)
	17.80
	7.08
	16.60
	5.10
	,494




 (
Initial
 
Final
)














Graphic 8 - Significance of the differences in the Physical Education Group between the initial and final moments: boys

After analysing table and graphic 8, its verified that the performance differences between the initial and final moments in the Physical Education Group are not statistically significant (p > .05).

Discussion
	At the initial moment the groups, training group (TG) and physical education group (PEG), both in boys and girls, do not present significant differences in their results, with no group with better Physical Fitness than the other. Comparing the values ​​of the two groups at the final moment, it was found significant differences in only two tests: in boys, in the abdominal test and in girls in the modified arm suspension test. It would be expected that, after applying the training programme in (TG), the physical capacities tests would undergo significant improvements compared to the (PEG), which did not happen in most tests in both genders. In some studies, [21,22] to determine the effects of the application of aerobic exercises in the physical education classes, concludes that the intervention did not significantly improve the physical condition, but it allowed improvements in some tests of physical condition. The same happened in the evolution of the groups under study from the initial moment to the final moment, since there were significant differences in three of the tests used, in both genders. The training programme allowed the students of the (TG) to obtain better results in the tests: aerobic capacity, abdominal strength and upper limb strength. The same did not happen with the (PGE), which only attended Physical Education classes, since there were no significant improvements in any of the tests evaluated. These results are in line with other results obtained [23,24]. We also consider important to mention another studies carried out [25] that compares the levels of Physical Fitness of students aged 11 to 14 with and without extracurricular physical activities throughout the school year. Comparing the group of practitioners with non-Practitioners (boys and girls) with the Fitnessgram reference values, it was found that in relation to Physical Fitness, the practitioners had higher percentages within the Healthy Zone of Physical Fitness for all tests performed in both assessments 

Conclusions 
At the beginning of the school year, after applying the Fitnessgram test battery (initial moment) we found that there are no significant differences between genders in the Training Group (TG) and the Physical Education Group (PEG), in all the analysed exercises.
The results obtained in the evaluation carried out at the final moment, allowed us to verify significant differences in some of the tests applied, between genders of the TG and the PEG. The girls in the TG performed significantly higher (12.67 vs. 5.50) than the girls in the PEG on the modified arm suspension test. The boys from the TG perform significantly higher (50.90 vs. 33.50) than the boys from the PEG on the abs test.
In terms of the evolution of the groups under study, there were significant differences in three of the four tests applied in both genders. Girls in the TG, in the back-and-forth test, perform significantly higher after the training program (42.50 vs. 30.00). The same is true for the sit-up test (45.50 vs. 37.67) and the modified arm suspension test (12.67 vs. 9.50). The same happens in the boys in the TG as they performed significantly higher in the back-and-forth test after the training program (47.30 vs. 32.10), as well as in the abdominal test (50.90 vs. 44.60) and in the modified arm suspension test. (13.70 vs. 10.40).
Thus, we realized that in the initial moment the levels of Physical Fitness of the students are similar because there are no significant differences in their performance. The same does not happen when we compare the two groups at the final moment, since in both girls and boys there is a test in which the Training Group performs better.
As for the evolution of the groups under study, we verified that there are no significant improvements in the levels of Physical Fitness of the students from the first to the second moment of evaluation, without training of strength, resistance and flexibility capacities. This study allows us to understand that the fact that the Training Group benefited from a Physical Skills Training, improved the performance levels of the students in this group at the final moment.


Acknowledgements: nothing to declare

References 

1. OMS. (1999) Programación para la salud y el desarrollo de los adolescentes. Informe de un Grupo de Estudio OMS/FNUAP/UNICEF sobre programación para la salud de los adolescentes. OMS
2. Mota, J. e Sallis, J. (2002). Actividade Física e Saúde. Factores de Influência da Actividade Física nas Crianças e nos Adolescentes. Campo das Letras Editores: Lisboa
3. Matos, Z. & Graça, A. (1991). Criação de Hábitos de Atividade Física Regular: Um Objetivo Central da Educação Física. In: Bento, J. & Marques, A. (Eds.), Atas das Jornadas Cientificas Desporto Saúde Bem-Estar. 
4. Sacristan, J. & Gómez, A. J. (2002): Compreender e transformar o ensino, 4.ª ed. Artes Médicas.
5. Proença, J. (1999). Questionar a educação (física): da definição de prioridades para a escola e para a vida à flexibilidade dos currículos. Revista Lusófona de Humanidades e Tecnologias, 1: 132-135. 
6. EUFIC (2007). The benefits of physical activity. Disponível em WWW:URL:http://wwweufic.org.article/en/health-lifestyle/physical-activity/expid/review-physical-activity-health/
7. Lopes, L., (2006). Atividade Física, recreio escolar e desenvolvimento motor – Estudos exploratórios em crianças do ensino básico. Tese de Mestrado. Universidade do Minho, Braga, Portugal. 
8. Freedson S. (2000) Status of field-based fitness testing in children and youth. Preventive Medicine, 31: 77–85
9. Maia, J., (1996): Avaliação da Aptidão Física. Uma Abordagem Metodológica e Analíticos, (ed.) Revista Horizonte, 11: 3-7
10. Direção Geral da saúde (2015). A saúde dos Portugueses. Perspetiva 2015. Direção-Geral da Saúde.
11. NES (2002). FITNESSGRAM® Manual de aplicação de testes, Núcleo de Exercício e Saúde da Faculdade de Motricidade Humana. Impriluz.
12. Sardinha, L., (2002). “Fitnessgram, Manual de Aplicação de Testes”, Faculdade de Motricidade Humana, Núcleo de Exercício e Saúde. Edições FMH.
13. Wang, G. (2004). Effects of school aerobic exercise intervention on children’s health-related physical fitness: a portuguese middle school case study, Tese de Doutoramento. Universidade do Minho, Braga, Portugal. 
14. Calha, A. (2012). Estudo comparativo dos níveis de aptidão física dos alunos dos 11 aos 14 anos com e sem prática de atividades físicas extracurriculares ao longo do ano letivo de 2010/2011 – Estudo de Caso. Tese de Mestrado, Universidade Lusófona de Humanidades e Tecnologias, Lisboa, Portugal. 
15. ONAFD. (2011). Livro Verde da Aptidão Física. Lisboa: Instituto do Desporto.
16. Byrd, J. (2007). The Impact of Physical Activity and Obesity on Academic Achievement Among Elementary Students. International Journal of Educational Leadership Preparation, 2(1): 1-13
17. Ferreira, J. (1999). Aptidão Física, Actividade Física e Saúde da população Escolar do Centro da Área Educativa de Viseu. Estudo em crianças e jovens de ambos os sexos dos 10 aos 18 anos de idade. Tese de Mestrado da Faculdade de Ciências do Desporto e de Educação Física.
18. Malina, R. (1993): Longitudinal Perspectives on Physical Fitness During Childhood and Youth. In: Clossens. L. ; Lefevre, J.; Eynde, B. (eds.), World- Wide Variation in Physical Fitness, págs. 94-105. Leuven
19. Gallahue, D. L., & Ozmun, J. C. 2001. Compreendendo o Desenvolvimento Motor – bebés, crianças, adolescentes e adultos. Editora Phorte.
20. Martins, J. (2005). Estudo Longitudinal da Aptidão Física e Saúde e a Influência dos factores sócio-economicos, obesidade e comportamentos sedentários das crianças do 1º ciclo do ensino básico. Tese de Doutoramento. Universidade da Beira Interior, Covilhã, Portugal. 
21. Mota, J. (1999). Individual difference in physical activity during primary school recess: a preliminary investigation on portuguese and english children. Pediatric Exercise Science, 11(3): 297-298.
22. Paim, M. & Bonorino S. (2009). Importância da Educação Física Escolar na visão de professores da rede pública de Santa Maria – Revista Digital – Nº 130.
23. Guedes, D. P., Guedes, J. E. R. P., Barbosa, D., & Oliveira, J. (2002). Atividade física habitual e aptidão física relacionada à saúde em adolescentes. Rev. Bras. Ciên. e Mov. Brasília, 10(1): 1 3 - 2 1
24. Henriques, S. (2000). Relação Multivariada entre Actividade Física Habitual e Aptidão Física. Uma pesquisa em crianças e jovens do sexo feminino, 6º ao 9º ano de escolaridade. Dissertação de Mestrado da Faculdade de Ciências do Desporto do Porto, Porto, Portugal. 
25. Trigo, M. (2006). Aptidão Física e composição corporal – Estudo em raparigas dos 11 aos 15, praticantes e não praticantes de futsal. Tese de Mestrado. Universidade do Minho, Braga, Portugal.



Inicial	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	30	37.67	9.5	23.67	23.17	Final	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	42.5	45.5	12.67	26.830000000000005	26.17	
Inicial	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	32.1	44.6	10.4	14.5	15	Final	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	47.3	50.9	13.7	16.899999999999999	15.8	
Inicial	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	29	28.17	6.5	23.17	23.17	Final	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	28.330000000000005	26	5.5	23.830000000000005	23.5	
Inicial	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	28.1	32.700000000000003	7.9	19.2	17.8	Final	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	33	33.5	7.4	17.899999999999999	16.600000000000001	
G. treino	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	42.5	45.5	12.67	26.830000000000005	26.17	G. Comparação	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	28.330000000000005	26	5.5	23.830000000000005	23.5	
G. treino	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	47.3	50.9	13.7	16.899999999999999	15.8	G. Comparação	Vai e Vem	Abdominais	S, braços modificado	Senta e alcança (D)	Senta e alcança (E)	33	33.5	7.4	17.899999999999999	16.600000000000001	
image1.png
45,0
40,0
35,0
30,0
25,0
20,0
15,0
10,0

50

0,0

——G. treino

——G. Comparagéo




image2.png
60,0
50,0
40,0
30,0
20,0
10,0

0,0

——G. treino
——G. Comparagéo

=





