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Abstract

:

The organization of the students and the time taken to execute the learning tasks determine the physical (external load) and physiological (internal load) demands the students support during physical education classes. The aim of this study was to determine which organizational and pedagogical elements used to design different learning tasks for soccer provoke greater external (Player Load (PL)) and internal (Heart Rate (HR)) load and thus help the students to fulfil the adequate physical activity recommendations (moderate to vigorous physical activity for ≥50% of class time). The organizational elements studied were (1) the participation type and (2) total task time, and the pedagogical element of (3) the game situation. A total of 40 students from the fifth year of primary education participated in the study distributed into two class groups. The basic analysis units were the data on physical activity recorded in each of the tasks carried out by the students during the practical sessions (1500 records), and they were recorded using WIMU ProTM inertial movement devices. A descriptive and inferential analysis was performed with the Mann–Whitney U and Kruskal–Wallis H statistical tests. The results recommend the following types of tasks with simultaneous participation: individual games, numerical inequality SSG, numerical equality SSG lasting less than 6 min, numerical equality SSG, and full games lasting between 6 and 10 min. This type of learning task makes the students move more (medium Player Load between 0.80 and 1.20) and at greater intensities (Heart Rate zone 4, between 161 and 181 bpm). Therefore, physical education teachers must take into account the pedagogical and organizational elements studied to make the sessions more intense and associated with health benefits.
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1. Introduction


Health and educational authorities are concerned with the high levels of sedentariness and lack of physical activity that cause health problems in young people, like the appearance of being overweight and obesity [1]. Physical education (PE) provides a suitable framework for performing regulated and participatory physical activity, as well as maintaining a healthy life style [2]. This is because it is the only moment when students are obliged to carry out physical activity. In primary education, the educational system in Extremadura (Spain) stipulates between two and three PE classes per week with a one-hour duration for each (DOE, 114, 16 June 2014).



PE should pursue the integral development of the students, which is that they develop cognitively, socially, emotionally, and physically [3]. Focusing on the physical and physiological demands, these can be measured with workloads: the external load (eTL) and internal load (iTL) [4]. The eTL refers to the physical demands that the students are going to be exposed to (i.e., the observable part of their behavior). Moreover, the objective eTL is classified into kinematic loads, which analyze the locomotion and its intensity (distances, accelerations, speed ranges, etc.), and neuromuscular loads, which aim to analyze the forces exerted by the players as a consequence of their interaction with gravity and their opponents (Player Load (PL), impacts, etc.) [5,6]. This eTL can be measured with inertial movement devices, which permit the valid and reliable analysis of kinematic and neuromuscular efforts during sports practice [7,8,9]. The iTL, on the other hand, refers to the physiological demands that can be measured objectively using the Heart Rate (HR), which indicates the intensity of the exercise [10]. The HR can be obtained using inertial devices and synchronized HR monitors [11].



A sport is an important educational means to teach students sports habits and healthy life styles [2]. Invasion sports can help to attain suitable intensity levels associated with cardiovascular improvements and health [12]. In this vein, the American Heart Association [13] suggests an HR with the following values: moderate to vigorous physical activity (MVPA = 50–70% HRmax) and vigorous physical activity (VPA = 70–85% HRmax). MVPA refers to walking briskly, while VPA is approximately equivalent to jogging. Below these levels of physical activity are light-intensity activities performed while sitting or relaxing, like watching television or working on the computer. Equally, according to the type of intensity of the physical activity performed in PE classes, the students should spend at least 50% of the time recording MVPA values for adequate cardiovascular work in order to prevent being overweight and obesity [1]. Invasion sports are included in the Spanish study program, and they have great potential to maintain the students’ motivation while they perform a very demanding activity [14], providing greater opportunities for reaching MVPA [15]. In this sense, Kalajas-Tilga et al. [16] reported that intrinsic motivation of adolescent students toward physical education should be increased to improve MVPA, since there is a relationship between the two.



As well as the sports performed in PE classes, the contents and the type of session planned influence the intensity levels attained by the students and thus the percentage of time that they are working at MVPA levels [12]. Therefore, when designing practical sessions, the teacher should pay attention to the different elements or parameters to reach high levels of intensity, like the teaching methodology, the teaching means, the type of participation and grouping of the students, the spatial, temporal and material organization, as well as the sequencing of the learning tasks in the practical sessions [17,18,19]. The play element provokes greater participation in the students and is one of the most important elements when developing sports in school [2]. The game, more characteristic of the methodologies centered around the understanding of the game, can provide opportunities for MVPA (≥50% of the PE class time), while the traditional methodologies of direct instruction cause lower physical activity levels [20,21]. Thus, play and health are two sides of the same coin [15]. The aforementioned organizational and pedagogical elements also facilitate the teaching–learning process and the attainment of educational objectives.



Some of these elements have been studied to discover the intensity levels (iTL-HR) of PE classes both in primary and secondary education, in the former to compare the HRs after the implementation of two teaching programs, each based on a different technical and tactical methodology and directed toward the teaching of basketball [22] and soccer [23], to contrast the HRs and the percentage of time that the students were recording MVPA values, taking into account the type of participation—consecutive (rows) and simultaneous (circuits)—after practicing different motor abilities like locomotion, jumps, shooting, and receiving [24], or to understand the effects of formative soccer programs based on Small-Sided Games (SSGs) and strength training compared with SSGs on the HR [25]. In secondary education, we also analyze the differences between the HR and the percentage of time the adolescents recorded MVPA values after playing in two situations or play formats—SSGs and large-sided games or full games [14]—or determine the time spent in MVPA values according to the sport discipline: individual sports, team sports, traditional games, and dances [12].



The PL-eTL has not been studied a great deal in the specific context of PE. This may be due to the lack of material resources available to teachers, their high cost, or even to their lack of awareness of them. As far as we could discover, only three studies have analyzed this variable, with the aim of comparing the resulting PL after implementing different teaching programs for teaching the invasion sports of basketball [18,22] and soccer [23] in primary education. A review of the scientific literature shows that the study of the iTL (HR and percentage of time spent in MVPA values) is more common than the analysis of the PL-eTL in the educational context. The PL-eTL has attracted more interest in the out-of-school context or in sports training for juvenile players [11,26,27].




2. Objective and Hypotheses


The planning of the tasks that make up the PE class and their relations with students’ physical activity seek to guarantee healthier classes. Thus, the objective of this investigation was to identify what organizational and pedagogical elements used in the design of different soccer learning tasks provoke higher values of eTL-PL and iTL-HR and thus help to fulfil the recommendations of suitable physical education for health (MVPA). We hypothesized that (1) simultaneous participation will result in a higher PL and HR than consecutive participation, (2) learning tasks of less than 6 min will result in the highest PL and HR, (3) SSGs and full games are the game situations that will result in the most PL and HR, and (4) SSGs and full games with simultaneous participation and a duration between 6–10 min are the tasks that will provoke the highest PL and HR. Load values may differ when analyzing (only) the total task time (Hypothesis 2) or in interaction with other variables (Hypothesis 4).




3. Materials and Methods


3.1. Study Design


A quasi-experimental, cross-sectional study was conducted [28] to analyze students’ eTL-PLs and iTL-HRs according to the elements of (1) participation type, (2) total task time, and (3) game situation after being taught school soccer. It is worthy of note that this study did not aim to analyze the time that the students spent in MVPA values (≥50%) in each of the practical sessions, but to determine what type of learning tasks were most appropriate so that students could attain higher levels of PL and HR and so students could increase their chances of achieving adequate MVPA values.




3.2. Participants, Sample, and Setting


Students. A total of 40 students (22 boys and 18 girls) of ages 10 and 11 (M ± SD, 10.65 ± 0.48 years) from the fifth year of primary education at a state school in the southwest of Spain participated in the study. The selection of the participants was intentional, as the school where the study was developed only had two class groups for the fifth year. To be able to be selected as part of the sample of the study, it was necessary for them to have participated in at least 80% of the practical sessions. In this case, there was no experimental mortality.



The students were distributed in two class groups: Group A from the fifth year (8 boys and 12 girls) and Group B from the fifth year (14 boys and 6 girls). The Spanish educational system establishes a mixed and heterogeneous distribution of students and forbids segregation by gender. Neither of the class groups were modified to maintain the ecological validity of the study. It was not intended to look for different intergroups.



The study was conducted according to the guidelines of the Declaration of Helsinki of 1975 and Organic Law 3/2018 of 5 December on the Protection of Personal Data and Guarantee of Digital Rights (BOE, 294, 6 December 2018) in order to guarantee the ethical considerations for scientific investigations with human beings.



Sample. The basic analysis unit was the recording of the students in each type of task carried out during the 11 sessions devoted to teaching soccer (Figure 1), totaling 1500 recordings. These were collected using inertial motion devices.



Setting. All the practical sessions of the intervention were given on an outdoor futsal court measuring 40 m × 20 m, a typical size for primary schools in Spain. In order for the students to be able to hydrate, the court had a drinking fountain. The mean temperature recorded during the practical sessions was 19 °C (minimum: 15 °C; maximum: 24 °C). The intervention lasted three months (from April to June) with one or two weekly practical sessions.




3.3. Variables


The independent variables of the study were the following: (1) participation type (i.e., consecutive (organization in rows and students participating one by one) and simultaneous (groups organization and all students participating at the same time)), where the type of participation was linked to the teaching style employed by the teacher. Thus, in the direct command teaching style, students would be grouped in rows, and with the assignment of tasks, the organization of students was more flexible (simultaneous) [29]. (2) The total task time was established in three categories: <6 min, 6–10 min, and >10 min. Finally, there was (3) the game situation, which was grouped into five categories: task without opposition (e.g., 1 vs. 0 or 2 vs. 0), individual game with opposition (i.e., 1 vs. 1), numerical inequality SSGs (e.g., 2 vs. 1 or 3 vs. 2), numerical equality SSGs (e.g., 2 vs. 2 or 3 vs. 3), and full games (i.e., 5 vs. 5) [30]. SSGs refer to Small-Sided Games, while full games refer to more realistic game situations [31].



A total of 18 dependent variables were recorded in this study, grouped into eTL and iTL variables. The kinematic variables of the eTL used were the (1) number of accelerations (Acc), (2) accelerations per minute (Acc/min), (3) maximum acceleration (Accmax), (4) average acceleration (Accavg), (5) number of decelerations (Dec), (6) decelerations per minute (Dec/min), (7) maximum deceleration (Decmax), and (8) average deceleration (Decavg). The neuromuscular variables of the eTL were the (1) integral PL (PL) (i.e., the total accelerations produced in the three planes of motion) and (2) integral PL per minute (PL/min).



The Acc/min and Dec/min variables quantified the velocity changes, both positive and negative, during sports practice. They were calculated using the following formula [32]:


   a ¯  =   v −  v 0   t   











In addition, the PL variable was calculated from the accelerations through the following formula [9]:
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The iTL variables recorded were the (1) maximum HR (HRmax), (2) average HR (HRavg), (3) percentage of time spent in the 50–60% HR range (50–60% HRmax), (4) percentage of time spent in the 60–70% HR range (60–70% HRmax), (5) percentage of time spent in the 70–80% HR range (70–80% HRmax), (6) percentage of time spent in the 80–90% HR range (80–90% HRmax), (7) percentage of time spent in the 90–95% HR range (90–95% HRmax), and (8) percentage of time spent in the 95–200% HR range (95–200% HRmax). Each of these ranges corresponded to a different HR zone (1–6, respectively). According to the age of the participants, the HRmax recorded by the HR monitors was 201 beats per minute (bpm), coinciding with the scientific literature indicating that the maximum HR in children can be higher than 200 bpm [13,33].



It was necessary to know the percentage of time that the students spent in the different HR zones. These zones depended on the intensity of the motor activity performed. The MVPA (50–70% HRmax; 100.50–140.70 bpm) and VPA (70–85% HRmax; 140.70–170.85 bpm) were also calculated using the HRmax variable. This variable could be used as an indicator for the determination and dosage of physical activity.




3.4. Instruments


The learning tasks performed during the intervention were previously designed and categorized [34], using the Integral Analysis System of Training Tasks in Invasion Sports [30]. Moreover, these learning tasks were validated by a panel of experts in the field of sport pedagogy, obtaining excellent values both for the content validity (V ≥ 0.69) and internal consistency (α = 0.97) [35].



WIMU ProTM (RealTrack System, Almería, Spain) inertial devices were used to record the eTL and iTL variables. These are recording devices that synchronize with a GARMINTM HR monitor, making it possible to monitor physical activity and movement in real time. They use different sensors (four accelerometers, a magnetometer, a gyroscope, GNSS, and UWB, among others) to record the data. These data are subsequently converted into quantitative variables using SPROTM (RealTrack System, Almería, Spain) software. These inertial movement devices were used previously in the school setting [18,22,23] and have been shown to be valid and reliable [36,37].




3.5. Procedure


First, it was necessary to acquire a series of authorizations: (1) the approval of the University Bioethics Committee (Ref. 09/2018), (2) authorizations from the school and the PE teachers, (3) the approval of the school council to include this investigation in the school curriculum project, and (5) the written informed consent of the students’ parents or legal guardians.



Subsequently, the data were collected in the intervention, which was implemented by two PE teachers with experience in the field of sport pedagogy, with one in each class group: teacher 1 (Ph.D. in physical activity and sport and a licensed sport instructor for soccer initiation) and teacher 2 (doctoral student in physical activity and sport). During the intervention, comprising 11 practical sessions, the students practiced different soccer learning tasks. Each session was composed of four tasks from the simplest (e.g., 1 vs. 0 or 1 vs. 1) to the most complex (e.g., 3 vs. 3 or 4 vs. 4) [34]. The students were always equipped with a WIMU ProTM inertial device fitted into an anatomical harness and an HR monitor.



At the end of the practical sessions, the recorded data were downloaded to the SPROTM software program for analysis. However, only the data recorded from the moment when the teacher began the task to when he or she indicated that it was finished were recorded (motor involvement time). This procedure made it possible to know the workloads involved in each type of learning task. Consequently, the data recorded between the different planned tasks in each practical session (e.g., management time (placing the equipment) and rest time) and which influenced the levels of physical activity of each PE session were not analyzed.



The contents of attack and defense worked on in the practical sessions are displayed in Figure 1.



Lastly, a descriptive and inferential analysis was made of the eTL and iTL variables according to the type of participation, total task time, and situation or game format. Similarly, using HRmax, the ranges were calculated to determine the values of MVPA or VPA and establish interconnections among the organizational and pedagogical study elements, with the aim of identifying the soccer learning tasks that were most suitable to promote high levels of intensity in PE.




3.6. Statistical Analysis


The tests for the assumption of criteria indicated the use of non-parametric mathematical models to confirm the hypothesis (p < 0.05) [38].



An inferential and descriptive analysis with means and standard deviations were subsequently performed on the study variables. The Mann–Whitney U test was used to compare these variables according to the type of participation (two categories), as well as the Kruskal–Wallis H statistical test to compare them according to the total time of the task (three categories) and the situation or format of the game (five categories) [38]. The effect size was analyzed with Rosenthal’s r (for the Mann–Whitney U test) and the epsilon squared coefficient (for the Kruskal–Wallis H test) [39,40].



The multiple pairwise comparisons [38] were only performed with the PL/min and HRavg variables, as they were the ones that most exactly represented the eTL and iTL, respectively. PL/min was used to normalize the data according to the time.



There are no studies in the scientific literature that show the ranges for considering a PL (low, medium, or high). Therefore, K-means clustering [38] was used with the PL/min variable to identify these ranges for teaching soccer in the specific context of PE, obtaining 5 ranges: very low PL (0.00–0.40), low PL (0.40–0.80), medium PL (0.80–1.20), high PL (1.20–1.60), and very high PL (>1.60). With regard to the HR, the learning task intensity was identified using the HRavg recorded in the different HR zones (Table 1), thus determining if the physical activity was light, MVPA, or VPA.



Statistical significance was set at p < 0.05. The statistical analysis was performed with SPSS 25.0 (IBM Corp, released 2017; IBM SPSS Statistics for Windows, Version 25; IBM Corp.; Armonk, NY, USA).





4. Results


4.1. eTL and iTL Variables According to the Type of Participation


Figure 2 shows the descriptive results of the study variables. Simultaneous participation recorded a higher total number for Acc, Dec, Acc/min, and Dec/min, in turn causing PL and PL/min to be higher.



HRmax and HRavg were also higher with simultaneous participation, where students spent a greater percentage of time working with an HR > 191 bpm, Z6 (33.26%). In contrast, consecutive participation implied a larger percentage of time working at an HR between 141 and 161 bpm, Z3 (29.34%).



The inferential results (Table 2) show statistically significant differences in the PL/min (eTL) and HRavg (iTL) variables in favor of simultaneous participation.




4.2. eTL and iTL Variables According to the Total Task Time


The descriptive results according to the total task time are presented in Figure 3. The learning tasks with a duration of longer than 10 min recorded a higher number of total Acc and Dec, causing the PL to also be higher. In contrast, the total number of the Acc/min, Dec/min, and PL/min was higher in the learning tasks, lasting less than 6 min.



HRmax and HRavg were higher in learning tasks less than 6 min in duration, in which the students spent a greater percentage of time with an HR > 191 bpm, Z6 (41.27%). In contrast, the learning tasks between 6 and 10 min in duration involved a larger percentage of time working with an HR between 161 and 181 bpm, Z4 (26.40%), and the tasks lasting longer than 10 min implied a greater percentage of time with an HR between 141 and 161 bpm, Z3 (26.35%).



The inferential results (Table 3) show statistically different differences in the PL/min (eTL) and HRavg (iTL) variables in favor of the learning tasks lasting less than 6 min, as reflected in the multiple pairwise comparisons (Figure 4). These are network distance plots representing pairwise comparisons in which the distances between network nodes (average ranges) correspond to the differences between the samples. Yellow lines indicate statistically significant differences, while black lines indicate non-significant differences [38].




4.3. eTL and iTL Variables According to the Game Situation


Figure 5 shows the descriptive results according to the game situation. Full games imply a higher total number of Acc and Dec and, in turn, a higher PL. Equally, the numerical equality SSGs and full games recorded similar levels of Acc/min and Dec/min, as well as PL/min. These levels were higher than those of the rest of the game situations.



The numerical equality SSGs, together with full games, involved a higher HRmax and HRavg. The students spent a greater percentage of time at an HR > 191 bpm, Z6, when playing numerical inequality SSGs (25.91%), numerical equality SSGs (43.83%) and full games (43.31%). In contrast, they spent a greater percentage of time with an HR between 161 and 181 bpm, Z4 when they practiced tasks without opposition (27.95%) and individual games with opposition (28.39%).



The inferential results (Table 4) show statistically significant differences in the PL/min (eTL) and HRavg (iTL) variables in favor of numerical equality SSGs and full games.



The multiple pairwise comparisons are shown in Figure 6 as a continuation of the previous table.




4.4. Reference Values for the PL/min-eTL and HRavg-iTL Variables according to the Interaction of the Independent Variables


By using different categories of these variables (Table 5) when designing soccer learning tasks, adequate levels of PL and HR (MVPA) can be obtained for suitable cardiovascular exercise [1].





5. Discussion


Adequate sport planning can contribute to the development of learning and students’ fitness during PE classes. The aim of the present study was to identify which organizational and pedagogical elements, when used in the design of soccer teaching tasks, provoked higher values of eTL-PL and iTL-HR and helped to fulfil the recommendations for suitable physical activity (MVPA). The most important finding showed that tasks should be used that involve simultaneous participation, specifically individual games, numerical inequality, and numerical equality SSGs when motor performance lasts less than 6 min and numerical equality SSGs and full games when lasting from 6 to 10 min. In general, numerical equality SSGs are those most recommended for school sport teaching. Thus, a greater use of the learning tasks which contain these characteristics by the teacher will provide more opportunities for the students to attain the recommended physical activity levels in the classes.



This study used monitoring with inertial movement devices to record the data, in contrast to previous studies which used direct observation techniques [15,20,41]. Regarding the HR, the American Heart Association [13] states that the maximum HR in children can be greater than 200 bpm, between 210 and 215 bpm, and varies from child to child, likely being genetically determined. Likewise, the maximum HR is higher in children than in adults and decreases progressively with age. Thus, it ranges between 195 and 215 bpm in children and the very young, and this is due to increased anaerobic demands to meet energy needs [33].



5.1. eTL and iTL Variables According to the Type of Participation


Simultaneous participation, characterized by collective organization of the students where they all take part during motor performance, provoked greater Acc, Dec, Acc/min, and Dec/min values compared with consecutive participation (rows). The load indices can be obtained from these accelerations [6]. Thus, the PL and PL/min were significantly higher with this type of participation. It has therefore been shown that when students performed the soccer learning tasks using simultaneous participation, they recorded more locomotion (i.e., they moved more), and they also spent more time working at a higher intensity (i.e., HR). Therefore, in their pedagogical action, teachers should orient the educational contents toward the design of learning tasks using this type of participation. In this way, the students will attain higher levels of physical and physiological demand.



In the specific context of primary education PE, Hellín-Martínez et al. [24] compared the effect that the type of student participation (in rows or in a circuit or simultaneous form) could have on the HR intensity of sessions working on the same content of basic motor abilities. These authors indicated that participation in circuit or simultaneous formats caused higher intensity levels in the percentage of MVPA and HRavg. In soccer teaching [23] and in basketball [22], it was shown that the type of participation also influenced students’ PL/min and HR during motor performance. After teaching soccer, participation in rows recorded a higher PL/min due to the performance of short duration sprints. However, the HR and the percentage of time spent performing high-intensity activity were higher with simultaneous participation. On the other hand, after teaching basketball, these variables were greater when simultaneous participation was used. Thus, the type of student participation in the session influenced the time for the motor performance and intensity levels [42]. In this vein, Ortega et al. [43] recommended group organization rather than rows for invasion sports.




5.2. eTL and iTL Variables According to the Total Task Time


Time organization and management in PE classes is one of the most important and complex aspects for guaranteeing efficient teaching [17]. The results show that tasks lasting less than 6 min recorded greater Acc/min and Dec/min values. and thus the PL/min value was significantly higher. Equally, the students spent a greater percentage of time working at a high intensity (i.e., HR) with this duration. As the time for the motor performance increased, the students tended to move about less, causing the task intensity to decrease as well. Thus, learning tasks that lasted less than 6 min were the most suitable for students to attain high levels of physical and physiological demand.



It is necessary to foment the optimization of PE class time, due to the influence that it has on physical activity levels and cardiovascular effort. In this same line of thought, Yuste et al. [12] found that the class time did not comply with the recommendations and was less than 50% MVPA when secondary education students practiced different sports disciplines (e.g., team sports, individual sports, traditional games, or dances). However, other previous studies [44,45] suggest that invasion sports (e.g., soccer), in contrast to individual sports, significantly influence students’ attainment of more than 50% of these recommended values, thus obtaining health benefits [1].



Positive correlations exist between the time devoted to playing and MVPA values [46]. Therefore, it is recommended that at least 70% of the session time be devoted to games [47], providing the students with more opportunities to reach suitable MVPA values [20,21].




5.3. eTL and iTL Variables According to the Game Situation


Game-based learning tasks provoke higher levels of physical activity and less sedentary behavior [15]. The results show that the students recorded greater Acc/min and Dec/min values and moved more when they played numerical equality SSGs and full games. This implied that the PL/min was significantly higher with both types of situations, and the percentage of time working at a high intensity (i.e., HR) was also greater. SSGs in sports like soccer increase the opportunity for vigorous activity, because the greater contact of the students with the ball raises their HRs [48]. This higher HR is due to the fact that, at the physiological level, there is more involvement of the large muscle groups for longer periods, so the heart beats faster to satisfy the oxygen demand [49]. Similarly, SSGs are very demanding, as HR responses are usually above 85% HRmax, thus improving aerobic performance [50]. This coincides with the results of the present study.



As well as numerical equality SSGs, the study findings recommend the use of full games, which also cause high levels of intensity during motor performance. The study developed by Póvoas et al. [14] followed this tendency, although they found that the HRavg was significantly greater in SSGs than during full games. In contrast to the present study (5 vs. 5 format), these authors referred to the 12 vs. 12 playing format as a full game. As such, the significant differences found could be due to the presence of more players, which reduced ball contact [25].



In the teaching of school soccer [23] and basketball [22], these authors determined that decontextualized tasks, isolated from the real game and without the presence of opponents (application exercises), presented less physiological demand than tasks with opposition that seek to teach an understanding of the game. This is due to the scant time for motor involvement. Therefore, it is important to emphasize again the use of play as a very important pedagogical element to attain high levels of physical activity in the students [15], always encouraging the more collaborative, recreational, and less competitive character of sports in general [2].




5.4. Reference Values for the PL/min-eTL and HRavg-iTL Variables According to the Interaction of the Independent Variables (Practical Applications)


Using the studied elements, a series of guidelines was established to help PE teachers design more intense PE classes and attain the recommended MVPA values: (1) set learning tasks with simultaneous participation so that the students are exercising at the same time; (2) increase the time of motor performance, which causes the students to move less (Acc, Dec, and PL per minute) and thus makes the learning tasks less intense; (3) use individual games, numerical inequality and equality SSGs lasting less than 6 min; and (4) use numerical equality SSGs and full games lasting from 6 to 10 min.



The setting of this type of learning task makes the students move more (physical demands (eTL)) and at a greater intensity (physiological demands (iTL)). It is also recommended that these play tasks represent at least 70% of the session [47] when applied to the practice of the invasion sport of soccer to increase the opportunities for MVPA.




5.5. Limitations and Future Perspectives


In this study, the number of participants is a limitation to be taken into account. In addition, the inertial devices recorded the time spent in motor activity (i.e., from the moment that the learning task began until it ended), and thus the teacher’s management time, rest between the learning tasks, etc. were not taken into account. These aspects also influence the levels of MVPA and should be considered when planning school sports teaching. In addition, each learning task was treated individually. When the load levels of several tasks in a session are considered all together, they may vary. However, the aim of this study was to establish guidelines for PE teachers, so it was necessary to analyze each type of task individually.



The intensity of the sessions at the educational stage should be studied, and from the PE area, there should be a contribution to increasing the levels of physical activity practice. For future studies, it is recommended to consider the gender of the students regarding the levels of physical and physiological demand, given that it has been shown that girls record lower PL/min [23] and HR [14] values when they play with boys. It would also be necessary to replicate this study with other invasion sports, continue with this sport, and include the learning tasks per practical session in the analysis.





6. Conclusions


In order to develop practical PE sessions that involve greater physical and physiological demands and attain adequate levels of physical activity (MVPA), it is recommended that the following organizational and pedagogical elements be considered: (1) simultaneous participation, as organizing the students to take part at the same time increases the intensity of the sessions; (2) regarding the total time of the task, the recommendation is less than 6 min, because as the duration of the task increases, the students move less and at a lower intensity; and (3) game situations associated with the time spent in motor performance, so that play tasks like individual games, numerical inequality SSGs, and numerical equality SSGs lasting less than 6 min, as well as numerical equality SSGs and full games lasting between 6 and 10 min, are recommended, with special attention paid to numerical equality SSGs. The interconnection of these elements provokes high levels of eTL and iTL, as they are the tasks that cause the students to move more and at a greater intensity. The sessions are thus more intense and associated with health benefits.
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Figure 1. Attack and defense contents developed in practical sessions. Note: SSG = Small-Sided Games. 1 RealTrack System, Almería, Spain. The percentage on the left refers to the total time of the task, while the percentage on the right refers to the type of participation and indicates the most used category in each variable. 
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Figure 2. Descriptive results of the variables studied independently according to the participation type. Note: eTL = external load; Acc = acceleration; Dec = deceleration; PL = Player Load; iTL = internal Load; HR = Heart Rate; min = minute; max = maximum; avg = average. * p < 0.05. 
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Figure 3. Descriptive results of the variables studied independently according to total task time. Note: eTL = external load; Acc = acceleration; Dec = deceleration; PL = Player Load; iTL = internal load; HR = Heart Rate; min = minute; max = maximum; avg = average. * p < 0.05. 
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Figure 4. Multiple pairwise comparisons of the PL/min and HRavg variables according to the total task time. Note: eTL = external load; PL = Player Load; iTL = internal load; HR = Heart Rate; min = minute; avg = average. (a) eTL (PL/min) and (b) iTL (HRavg). 
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Figure 5. Descriptive results of the variables studied independently according to the game situation. Note: eTL = external load; Acc = acceleration; Dec = deceleration; PL = Player Load; iTL = internal load; HR = Heart Rate; min = minute; max = maximum; avg = average; SSG = Small-Sided Game. * p < 0.05. 
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Figure 6. Multiple pairwise comparisons of the PL/min and HRavg variables according to the game situation. Note: eTL = external load; PL = Player Load; min = minute; iTL = internal load; HR = Heart Rate; SSG = Small-Sided Game. (a) eTL (PL/min) and (b) iTL (HRavg). 
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Table 1. Reference ranges of the HRmax variable.
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HR Zones

	
% HR Ranges

	
Bpm Ranges

	
Physical Activity Intensity 1






	
Zone 1

	
50–60%

	
101–121 bpm

	
MVPA = 101–141 bpm

(50–70% HR)




	
Zone 2

	
60–70%

	
121–141 bpm




	
Zone 3

	
70–80%

	
141–161 bpm

	
VPA = 141–171 bpm

(70–85% HR)




	
Zone 4

	
80–90%

	
161–181 bpm




	
Zone 5

	
90–95%

	
181–191 bpm

	
-




	
Zone 6

	
>95%

	
>191 bpm








Note: HR = Heart Rate; HRmax = maximum HR; bpm = beats per minute; MVPA = Moderate to Vigorous Physical Activity; VPA = Vigorous Physical Activity. 1 Physical activity intensity according to the American Heart Association.
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Table 2. Inferential results of the variables studied independently according to the participation type.
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Load

	
Variable

	
Participation Type

	
M

	
SD

	
U

	
p

	
r






	
kinematic

eTL

	
Acc

	
Consecutive

	
99.08

	
38.32

	
105,908.000

	
0.00 *

	
0.49




	

	
Simultaneous

	
148.21

	
47.33

	

	

	




	
Acc/min

	
Consecutive

	
13.23

	
5.04

	
68,281.000

	
0.00 *

	
0.61




	

	
Simultaneous

	
21.86

	
5.52

	

	

	




	
Accmax

	
Consecutive

	
2.59

	
0.62

	
249,493.000

	
0.27

	
0.03




	

	
Simultaneous

	
2.62

	
0.60

	

	

	




	
Accavg

	
Consecutive

	
0.61

	
0.14

	
222,757.000

	
0.00 *

	
0.11




	

	
Simultaneous

	
0.58

	
0.12

	

	

	




	
Dec

	
Consecutive

	
98.50

	
38.46

	
105,442.000

	
0.00 *

	
0.49




	

	
Simultaneous

	
147.97

	
47.34

	

	

	




	
Dec/min

	
Consecutive

	
13.15

	
5.07

	
68,118.000

	
0.00 *

	
0.61




	

	
Simultaneous

	
21.82

	
5.52

	

	

	




	
Decmax

	
Consecutive

	
−2.63

	
0.65

	
256,895.000

	
0.86

	
0.00




	

	
Simultaneous

	
−2.64

	
0.68

	

	

	




	
Decavg

	
Consecutive

	
−0.48

	
0.12

	
252,578.000

	
0.47

	
0.02




	

	
Simultaneous

	
−0.49

	
0.12

	

	

	




	
neuromus-cular eTL

	
PL

	
Consecutive

	
4.72

	
1.66

	
198,368.000

	
0.00 *

	
0.19




	

	
Simultaneous

	
5.79

	
2.47

	

	

	




	
PL/min

	
Consecutive

	
0.63

	
0.21

	
144,467.000

	
0.00 *

	
0.37




	

	
Simultaneous

	
0.85

	
0.30

	

	

	




	
iTL

	
HRmax

	
Consecutive

	
169.96

	
21.54

	
166,851.000

	
0.00 *

	
0.24




	

	
Simultaneous

	
179.06

	
25.26

	

	

	




	
HRavg

	
Consecutive

	
144.54

	
19.50

	
151,934.500

	
0.00 *

	
0.30




	

	
Simultaneous

	
156.59

	
24.24

	

	

	




	
50–60% HR

	
Consecutive

	
2.75

	
8.82

	
223,568.000

	
0.01 *

	
0.07




	

	
Simultaneous

	
2.06

	
8.48

	

	

	




	
60–70% HR

	
Consecutive

	
15.64

	
20.55

	
181,574.500

	
0.00 *

	
0.20




	

	
Simultaneous

	
8.96

	
17.33

	

	

	




	
70–80% HR

	
Consecutive

	
29.34

	
21.26

	
158,344.000

	
0.00 *

	
0.27




	

	
Simultaneous

	
18.18

	
20.12

	

	

	




	
80–90% HR

	
Consecutive

	
28.08

	
20.46

	
198,504.500

	
0.00 *

	
0.13




	

	
Simultaneous

	
22.82

	
19.34

	

	

	




	
90–95% HR

	
Consecutive

	
9.53

	
10.77

	
203,333.500

	
0.00 *

	
0.12




	

	
Simultaneous

	
12.37

	
12.89

	

	

	




	
>95% HR

	
Consecutive

	
12.25

	
20.03

	
154,305.500

	
0.00 *

	
0.29




	

	
Simultaneous

	
33.26

	
33.23

	

	

	








Note: M = mean; SD = standard deviation; U = Mann–Whitney U test; r = r through the Rosenthal test; eTL = external load; Acc = acceleration; Dec = deceleration; PL = Player Load; iTL = internal load; HR = Heart Rate; min = minute; max = maximum; avg = average. * p < 0.05.
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Table 3. Inferential results of the variables studied independently according to the total task time.
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Load

	
Variable

	
Total Task Time

	
M

	
SD

	
X2

	
p

	
E2R






	
kinematic

eTL

	
Acc

	
<6 min

	
112.09

	
32.99

	
80.261

	
0.00 *

	
0.05




	

	
6–10 min

	
135.24

	
50.73

	

	

	




	

	
>10 min

	
174.10

	
72.24

	

	

	




	
Acc/min

	
<6 min

	
21.76

	
6.32

	
144.972

	
0.00 *

	
0.10




	

	
6–10 min

	
17.58

	
6.51

	

	

	




	

	
>10 min

	
15.99

	
6.61

	

	

	




	
Accmax

	
<6 min

	
2.67

	
0.62

	
19.597

	
0.00 *

	
0.01




	

	
6–10 min

	
2.57

	
0.60

	

	

	




	

	
>10 min

	
2.76

	
0.60

	

	

	




	
Accavg

	
<6 min

	
0.57

	
0.12

	
14.023

	
0.00 *

	
0.01




	

	
6–10 min

	
0.60

	
0.13

	

	

	




	

	
>10 min

	
0.58

	
0.12

	

	

	




	
Dec

	
<6 min

	
111.87

	
33.07

	
78.707

	
0.00 *

	
0.05




	

	
6–10 min

	
134.84

	
50.90

	

	

	




	

	
>10 min

	
173.49

	
72.56

	

	

	




	
Dec/min

	
<6 min

	
21.71

	
6.34

	
144.505

	
0.00 *

	
0.10




	

	
6–10 min

	
17.53

	
6.53

	

	

	




	

	
>10 min

	
15.93

	
6.63

	

	

	




	
Decmax

	
<6 min

	
−2.71

	
0.71

	
10.014

	
0.01 *

	
0.01




	

	
6–10 min

	
−2.60

	
0.64

	

	

	




	

	
>10 min

	
−2.70

	
0.74

	

	

	




	
Decavg

	
<6 min

	
−0.49

	
0.12

	
2.679

	
0.26

	
0.00




	

	
6–10 min

	
−0.49

	
0.12

	

	

	




	

	
>10 min

	
−0.46

	
0.11

	

	

	




	
neuromuscular

eTL

	
PL

	
<6 min

	
4.23

	
1.53

	
204.601

	
0.00 *

	
0.14




	

	
6–10 min

	
5.81

	
2.27

	

	

	




	

	
>10 min

	
7.18

	
2.73

	

	

	




	
PL/min

	
<6 min

	
0.82

	
0.30

	
30.956

	
0.00 *

	
0.02




	

	
6–10 min

	
0.75

	
0.28

	

	

	




	

	
>10 min

	
0.66

	
0.26

	

	

	




	
iTL

	
HRmax

	
<6 min

	
182.86

	
24.45

	
97.855

	
0.00 *

	
0.07




	

	
6–10 min

	
171.98

	
23.96

	

	

	




	

	
>10 min

	
179.69

	
19.69

	

	

	




	
HRavg

	
<6 min

	
161.68

	
23.65

	
133.156

	
0.00 *

	
0.09




	

	
6–10 min

	
147.97

	
22.27

	

	

	




	

	
>10 min

	
149.48

	
19.32

	

	

	




	
50–60% HR

	
<6 min

	
0.95

	
5.26

	
38.550

	
0.00 *

	
0.03




	

	
6–10 min

	
2.86

	
9.74

	

	

	




	

	
>10 min

	
3.37

	
8.98

	

	

	




	
60–70% HR

	
<6 min

	
7.09

	
16.77

	
84.581

	
0.00 *

	
0.06




	

	
6–10 min

	
13.22

	
19.60

	

	

	




	

	
>10 min

	
13.44

	
16.96

	

	

	




	
70–80% HR

	
<6 min

	
15.36

	
19.27

	
91.070

	
0.00 *

	
0.06




	

	
6–10 min

	
25.08

	
21.70

	

	

	




	

	
>10 min

	
26.35

	
17.38

	

	

	




	
80–90% HR

	
<6 min

	
21.09

	
18.35

	
22.247

	
0.00 *

	
0.02




	

	
6–10 min

	
26.40

	
20.70

	

	

	




	

	
>10 min

	
25.32

	
16.65

	

	

	




	
90–95% HR

	
<6 min

	
12.51

	
11.83

	
12.439

	
0.00 *

	
0.01




	

	
6–10 min

	
10.86

	
12.75

	

	

	




	

	
>10 min

	
10.64

	
8.15

	

	

	




	
>95% HR

	
<6 min

	
41.27

	
34.14

	
130.369

	
0.00 *

	
0.09




	

	
6–10 min

	
18.78

	
26.87

	

	

	




	

	
>10 min

	
19.67

	
23.57

	

	

	








Note: M = mean; SD = standard deviation; X2 = Kruskal–Wallis H test; E2R = epsilon squared coefficient; eTL = external load; Acc = acceleration; Dec = deceleration; PL = Player Load; iTL = internal load; HR = Heart Rate; min = minute; max = maximum; avg = average. * p < 0.05.
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Table 4. Inferential results of the variables studied independently according to the game situation.
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Load

	
Variable

	
Game Situation

	
M

	
SD

	
X2

	
p

	
E2R






	
kinematic

eTL

	
Acc

	
No opposition

	
125.54

	
54.72

	
174.628

	
0.00 *

	
0.12




	

	
Individual game

	
117.22

	
54.96

	

	

	




	

	
Inequality SSG

	
156.79

	
47.04

	

	

	




	

	
Equality SSG

	
119.11

	
28.59

	

	

	




	

	
Full game

	
177.35

	
38.51

	

	

	




	
Acc/min

	
No opposition

	
16.71

	
7.27

	
311.586

	
0.00 *

	
0.21




	

	
Individual game

	
14.72

	
5.97

	

	

	




	

	
Inequality SSG

	
20.42

	
5.42

	

	

	




	

	
Equality SSG

	
22.71

	
5.28

	

	

	




	

	
Full game

	
20.79

	
3.66

	

	

	




	
Accmax

	
No opposition

	
2.43

	
0.54

	
93.898

	
0.00 *

	
0.06




	

	
Individual game

	
2.78

	
0.63

	

	

	




	

	
Inequality SSG

	
2.56

	
0.63

	

	

	




	

	
Equality SSG

	
2.67

	
0.60

	

	

	




	

	
Full game

	
2.86

	
0.46

	

	

	




	
Accavg

	
No opposition

	
0.62

	
0.14

	
44.245

	
0.00 *

	
0.03




	

	
Individual game

	
0.60

	
0.13

	

	

	




	

	
Inequality SSG

	
0.57

	
0.12

	

	

	




	

	
Equality SSG

	
0.56

	
0.12

	

	

	




	

	
Full game

	
0.63

	
0.12

	

	

	




	
Dec

	
No opposition

	
125.10

	
54.93

	
174.820

	
0.00 *

	
0.12




	

	
Individual game

	
116.68

	
55.13

	

	

	




	

	
Inequality SSG

	
156.55

	
47.11

	

	

	




	

	
Equality SSG

	
118.92

	
28.61

	

	

	




	

	
Full game

	
176.87

	
38.22

	

	

	




	
Dec/m

	
No opposition

	
16.65

	
7.30

	
311.456

	
0.00 *

	
0.21




	

	
Individual game

	
14.65

	
6.00

	

	

	




	

	
Inequality SSG

	
20.39

	
5.44

	

	

	




	

	
Equality SSG

	
22.67

	
5.29

	

	

	




	

	
Full game

	
20.74

	
3.63

	

	

	




	
Decmax

	
No opposition

	
−2.59

	
0.57

	
47.737

	
0.00 *

	
0.03




	

	
Individual game

	
−2.68

	
0.70

	

	

	




	

	
Inequality SSG

	
−2.49

	
0.70

	

	

	




	

	
Equality SSG

	
−2.73

	
0.70

	

	

	




	

	
Full game

	
−3.01

	
0.51

	

	

	




	
Decavg

	
No opposition

	
−0.50

	
0.12

	
26.582

	
0.00 *

	
0.02




	

	
Individual game

	
−0.48

	
0.12

	

	

	




	

	
Inequality SSG

	
−0.47

	
0.12

	

	

	




	

	
Equality SSG

	
−0.48

	
0.12

	

	

	




	

	
Full game

	
−0.56

	
0.12

	

	

	




	
neuromuscular

eTL

	
PL

	
No opposition

	
5.85

	
2.21

	
171.643

	
0.00 *

	
0.11




	

	
Individual game

	
5.21

	
2.29

	

	

	




	

	
Inequality SSG

	
5.85

	
2.38

	

	

	




	

	
Equality SSG

	
4.34

	
1.40

	

	

	




	

	
Full game

	
8.22

	
2.87

	

	

	




	
PL/min

	
No opposition

	
0.78

	
0.29

	
89.673

	
0.00 *

	
0.06




	

	
Individual game

	
0.65

	
0.24

	

	

	




	

	
Inequality SSG

	
0.77

	
0.31

	

	

	




	

	
Equality SSG

	
0.83

	
0.27

	

	

	




	

	
Full game

	
0.96

	
0.30

	

	

	




	
iTL

	
HRmax

	
No opposition

	
167.13

	
25.56

	
168.563

	
0.00 *

	
0.12




	

	
Individual game

	
174.55

	
17.71

	

	

	




	

	
Inequality SSG

	
176.02

	
23.01

	

	

	




	

	
Equality SSG

	
184.25

	
25.22

	

	

	




	

	
Full game

	
189.40

	
24.71

	

	

	




	
HRavg

	
No opposition

	
145.17

	
23.21

	
179.838

	
0.00 *

	
0.13




	

	
Individual game

	
147.49

	
17.38

	

	

	




	

	
Inequality SSG

	
151.82

	
22.70

	

	

	




	

	
Equality SSG

	
162.96

	
23.96

	

	

	




	

	
Full game

	
162.29

	
24.79

	

	

	




	
50–60% HR

	
No opposition

	
1.65

	
6.40

	
55.918

	
0.00 *

	
0.04




	

	
Individual game

	
2.98

	
8.95

	

	

	




	

	
Inequality SSG

	
4.12

	
12.86

	

	

	




	

	
Equality SSG

	
0.78

	
5.00

	

	

	




	

	
Full game

	
3.74

	
8.87

	

	

	




	
60–70% HR

	
No opposition

	
12.88

	
20.31

	
110.466

	
0.00 *

	
0.08




	

	
Individual game

	
14.14

	
18.81

	

	

	




	

	
Inequality SSG

	
13.50

	
19.68

	

	

	




	

	
Equality SSG

	
5.90

	
16.01

	

	

	




	

	
Full game

	
9.39

	
10.84

	

	

	




	
70–80% HR

	
No opposition

	
27.08

	
24.09

	
133.190

	
0.00 *

	
0.09




	

	
Individual game

	
27.54

	
19.90

	

	

	




	

	
Inequality SSG

	
22.42

	
19.66

	

	

	




	

	
Equality SSG

	
13.39

	
17.77

	

	

	




	

	
Full game

	
13.74

	
11.05

	

	

	




	
80–90% HR

	
No opposition

	
27.95

	
23.18

	
39.114

	
0.00 *

	
0.03




	

	
Individual game

	
28.39

	
19.18

	

	

	




	

	
Inequality SSG

	
22.22

	
17.21

	

	

	




	

	
Equality SSG

	
21.05

	
18.08

	

	

	




	

	
Full game

	
18.08

	
15.01

	

	

	




	
90–95% HR

	
No opposition

	
10.77

	
13.93

	
20.782

	
0.00 *

	
0.01




	

	
Individual game

	
11.16

	
11.32

	

	

	




	

	
Inequality SSG

	
10.68

	
11.06

	

	

	




	

	
Equality SSG

	
12.99

	
11.96

	

	

	




	

	
Full game

	
9.35

	
11.15

	

	

	




	
>95% HR

	
No opposition

	
15.02

	
25.23

	
198.541

	
0.00 *

	
0.14




	

	
Individual game

	
14.84

	
20.89

	

	

	




	

	
Inequality SSG

	
25.91

	
30.83

	

	

	




	

	
Equality SSG

	
43.83

	
33.60

	

	

	




	

	
Full game

	
43.31

	
32.50

	

	

	








Note: M = mean; SD = standard deviation; X2 = Kruskal–Wallis H test; E2R = epsilon squared coefficient; eTL = external load; Acc = acceleration; Dec = deceleration; PL = Player Load; iTL = internal load; HR = Heart Rate; min = minute; max = maximum; avg = average; SSG = Small-Sided Game. * p < 0.05.
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Table 5. Reference values according to the interaction of the independent variables.
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Participation Type

	
Total Time

	
Game Situation

	
eTL (PL/min)

	
iTL (HRavg)




	
M

	
SD

	
V

	
M

	
SD

	
1 PAI

	
Z






	
Consecutive

	
<6 min

	
No opposition

	
0.77

	
-

	
L

	
146.00

	
-

	
VPA

	
3




	

	
Individual game

	
0.57

	
0.22

	
L

	
148.10

	
16.63

	
VPA

	
3




	

	

	
Inequality SSG

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	

	
Equality SSG

	
0.64

	
0.22

	
L

	
145.10

	
24.79

	
VPA

	
3




	

	

	
Full game

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	
6–10 min

	
No opposition

	
0.69

	
0.20

	
L

	
143.77

	
20.55

	
VPA

	
3




	

	
Individual game

	
0.61

	
0.19

	
L

	
145.09

	
18.12

	
VPA

	
3




	

	

	
Inequality SSG

	
0.51

	
0.17

	
L

	
144.57

	
15.40

	
VPA

	
3




	

	

	
Equality SSG

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	

	
Full game

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	
>10 min

	
No opposition

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	
Individual game

	
0.44

	
0.19

	
L

	
143.27

	
19.75

	
VPA

	
3




	

	

	
Inequality SSG

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	

	
Equality SSG

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	

	
Full game

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Simultaneous

	
<6 min

	
No opposition

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	
Individual game

	
1.05

	
-

	
M

	
169.00

	
-

	
VPA

	
4




	

	

	
Inequality SSG

	
1.10

	
0.33

	
M

	
169.46

	
17.95

	
VPA

	
4




	

	

	
Equality SSG

	
0.84

	
0.28

	
M

	
163.88

	
23.95

	
VPA

	
4




	

	

	
Full game

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	
6–10 min

	
No opposition

	
0.99

	
0.33

	
M

	
148.08

	
27.86

	
VPA

	
3




	

	
Individual game

	
0.76

	
0.25

	
L

	
150.44

	
15.79

	
VPA

	
3




	

	

	
Inequality SSG

	
0.75

	
0.28

	
L

	
149.53

	
23.13

	
VPA

	
3




	

	

	
Equality SSG

	
0.85

	
0.16

	
M

	
166.06

	
12.49

	
VPA

	
4




	

	

	
Full game

	
0.94

	
0.32

	
M

	
162.29

	
24.79

	
VPA

	
4




	

	
>10 min

	
No opposition

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	
Individual game

	
0.85

	
0.18

	
M

	
151.10

	
15.99

	
VPA

	
3




	

	

	
Inequality SSG

	
0.69

	
0.25

	
L

	
154.17

	
21.01

	
VPA

	
3




	

	

	
Equality SSG

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	

	

	
Full game

	
-

	
-

	
-

	
-

	
-

	
-

	
-








Note: M = mean; SD = standard deviation; eTL = external load; PL = Player Load; min = minute; iTL = internal load; HR = Heart Rate; V = PL/min value (ML = medium-low; L = Low; M = medium); VPA = vigorous physical activity; Z = HR zone; SSG = Small-Sided Game. 1 Physical activity intensity according to the American Heart Association.
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