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Abstract: 
The main aim of this study was to evaluate the effects on schoolchildren’s body composition of a game-based 
high intensity interval training (GB-HIIT) programme delivered during physical education. The secondary aim 
was to compare the effect of the implemented programme using two different methodologies: TheSport 
Education model and traditional methodology (TM). The study had a pre-post quasi-experimental design, and 
used a sample comprising 154 students aged between nine and 13 years (10.66±.82 years) enrolled in 5th and 6th 
grades of primary education. The programme lasted 15 sessions. Measurements of waist circumference and body 
fat percentagethrough bioelectrical impedance were taken. The results showed significant differences between 
the experimental group and control (p>.001) in waist circumference and body fat percentage. In conclusion, GB-
HIIT appears to be effective in countering effects on schoolchildren’s body composition. 
KeyWords: -Pedagogical Model, Sport Education Model, Physical Education, Functional Training Exercises, 
Waist circumference, Body fat.  
 
Introduction 

The rise in overweight and obesity in children and adolescents is one of the primary epidemics of the 
21st century. López-Sánchez et al. (2019) showed that the prevalence in children and adolescents in southern 
Europe ranged from 32.2% to 39.8%, depending on the scale used. Furthermore, the highest values have been 
associated with children who do no physical activity (PA) (Ajejas Bazán, Jiménez-Trujillo, Wärnberg, 
Domínguez Fernández, López de Andrés, & Pérez Farinos, 2018) or whose physical fitness (PF) is lower 
(Gulías-González et al, 2014). Despite uncertainty about the best strategy (setting and working method) to 
counter low levels of PA and PF in school-aged children, there is a consensus on considering that, as regards 
context, school-based interventions are the most effective and reach the largest percentage of the population 
(Kriemler, Meyer, Martin, Van Slujs, Andersen, & Martin, 2011). The contribution of physical education (PE) to 
these key health indicators could be greater if classes were programmed with this goal in mind (Fairclough & 
Stratton, 2005). 

Regarding the working method, the literature has shown that vigorous PA is more effective than lower-
intensity PA in modifying body composition in both adults (Boutcher, 2018) and children and adolescents 
(Owens, Galloway, & Gutin, 2015). Of the high-intensity programmes available, High-Intensity Interval 
Training (HIIT) appears to be the system currently yielding the best results (Boutcher, 2018). In school-age 
children, studies have shown its effectiveness in modifying body composition in individuals with overweight or 
obesity (Lambrick, Westrupp, Kaufmann, Stoner, & Faulkner, 2016) and those with low PA levels (Melrose 
Logan, Harris, Duncan, Plank, Merien, & Schofield, 2016), in particular when compared with moderate-intensity 
PA (Racil, Coquart, Elmontassar, Haddad, Goebel, Chaouachi, Amri, & Chamari, 2016). However, in their 
systematic review, Reyes-Amigo, Gómez, Gallardo & Palmeira (2017) reported that there was still insufficient 
evidence on the effect of HIIT on body composition in six- to 12-year-olds, although it has been demonstrated 
that HIIT can be included in PE regardless of gender, sexual maturity and cardiorespiratory fitness (Reyes-
Amigo, 2019).  

Calahorro-Cañada, Torres-Luque, López-Fernández and Carnero (2017) found that school students only 
engage in between 5.7 and 8.7 minutes of moderate to vigorous PA in each PE. Such a small workload, if based 
on high-volume exercise such as continuous training, would mean minimal impacton achieving PF and health 
aims. HIIT represents a clear alternative in order to achieve these objectives since benefits for body composition 
in children aged between seven and 12 years have been reported with less than nine minutes of vigorous PA per 
session (Rosenkranz, Rosenkranz, Hastmann, & Harms, 2012). Moreover, this system would allow the teacher to 
have time to meet other educational objectives. In this sense, the emergence of interest in HIIT is a consequence 
of both its efficacy in modifying the cardiorespiratory fitness and cardiometabolic health of children and 



YESSICA SEGOVIA, DAVID GUTIÉRREZ 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 
JPES ®      www.efsupit.ro  

792

adolescents (Bond, Weston, Williams, & Barker, 2017) and its efficiency (good results with a minimum 
investment of time).  

Despite the growing interest in HIIT in recent years, as demonstrated by the publication of various 
systematic reviews of its application in school-aged children (Bond et al., 2017; Reyes-Amigo et al., 2017), few 
studies have been conducted in school settings to assess the impact of HIIT on body composition. This lack of 
studies is even more evident if we limit the search to the context of PE, where only five studies were found 
(Delgado-Floody, Espinoza-Silva, García-Pinillos, & Latorre-Román, 2018; Huerta et al., 2017; Muntaner & 
Palou, 2017; Reyes-Amigo, 2019; Weston, Azevedo, Bock, Weston, George, & Batterham, 2016).  

Of these cited studies, only those by Delgado-Floody et al. (2018) and Reyes-Amigo (2019) were 
conducted in primary school settings. The study by Delgado-Floody et al. (2018) revealed changes in body 
composition in pupils with overweight or obesity. The boys with obesity exhibited significant reductions in waist 
circumference (WC) and body fat percentage (BF%), while girls only showed significant changes in BF%. In the 
children with overweight, significant improvements were only found for BF% and only in girls. In the control 
group (obesity and overweight), BF% increased significantly. In contrast, the study by Reyes-Amigo (2019) did 
not differentiate between the children’s bodyweight status. The findings showed significant differences in PF 
between the HIIT group and the group engaging in a programme of moderate-intensity games, with this variable 
decreasing only in the moderate-intensity group. Both programmes yielded significant results in the reduction of 
BF%, with no inter-group differences.  

 
HIIT, when used in PE at schools, could provide a response to the demand for efficacy and efficiency in 

work on PF. However, as a training system, it may not be sufficiently motivating and meaningful to make this 
work on PF effective in long-term educational goals, especially as regards adherence to PA. In this sense, 
teaching based on pedagogical models could be an answer to these core PE questions, since the rationale of the 
implementation of these models (what is known as models-based practice) is the achievement of a series of 
learning outcomes, for which multiple versions or “models” of PE would be needed (Kirk, 2013). Among the 
leading pedagogical models is the Sport Education model. The motivation it generates in students has been 
widely studied and its potential has been demonstrated in different genders, levels and sports, and in students 
with different motivational profiles (Chu & Zhang, 2018) and in different cultural contexts (Gutiérrez, García-
López, Hastie, & Calderón, 2013). With regard to motivation, studies highlight that Sport Education, compared 
to a traditional approach, regulates motivation more effectively (Fernández-Río, Méndez-Giménez, & Méndez-
Alonso, 2017), significantly improves intrinsic motivation (Cuevas, García-López, & Serra-Olivares, 2015) and 
can facilitate positive change in students with low levels of motivation (Perlman & Caputi, 2017).  

The primary objective of Sport Education is to offer a more authentic sport experience in the context of 
school PE, with its main aims being the training of competent, literacy and enthusiastic sport practitioners 
(Siedentop, 1994). To do this, it maintains the core characteristics of sport (a season, affiliation with a team, 
competition, culminating event, record keeping and festivity), while adapting the sport content to the demands of 
education and introducing roles beyond that of player/learner (e.g., coach, referee, reporter, etc.) (Siedentop, 
Hastie, & van der Mars, 2019). 

The plasticity characteristic of Sport Education has meant that, despite being a model with its basis in 
sports, teaching units (seasons, in Sport Education terminology) have been successfully implemented using 
content not directly related to sport games (García-López & Gutiérrez, 2016).  Among these, fitness content 
stands out for its contribution to objectives related to health and FP.Various studies have shown the potential of 
Sport Education to improve fitness levels, fitness knowledge and PA levels in school students (Ward, Hastie, 
Wadsworth, Foote, Brock, & Hollett, 2017). However, to the best of our knowledge, no study has analysed the 
possible effect of this model on school-aged children’s body composition.   

The main aim of this study was to evaluate the effects on schoolchildren’s body composition of a game-
based HIIT (GB-HIIT) programme delivered during PE. The secondary aim was to compare the effect of the 
programme implemented using two different methodologies: Sport Education and traditional methodology (TM). 
 
 
 
Material & methods  

Participants 
 This study was conducted in three state primary schools in the province of Ciudad Real (Spain), with 
the participation of eight natural groups (five 5th grade classes and three 6th grade classes), comprising a total of 
154 pupils (81 boys and 73 girls) with ages ranging from nine to 13 years (10.66 ± 0.82 years). Four teachers 
(two males and two female) also took part in the study. 
 The students were assigned to either the experimental group (n=103) or the control group (n=51). Table 
I shows the percentages of students according to BF%(McCarthy, Cole, Fry, Jebb, & Prentice, 2006). The 
experimental group was divided into two further groups depending on whether their programme followed Sport 
Education (n=59) or TM (n=44). The children in Sport Education group had no previous experience of this 
methodology.  
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Table I. Descriptive characteristics of the initial sample. Body status according to BF% of the student body. 
 Low Normal High or very high 

Experimental group 17.8% 59.4% 22.8% 

Control group  19.6% 62.7% 17.6% 
 
 The participants were selected by means of incidental sampling, using natural groups based on their 
viability and access. Participation in the study was voluntary with both parents and children giving their consent.  
Method  

The study design was quasi-experimental with pre- and post-test measures, using an experimental group 
(Sport Education and TM) and a control group.  The participants were not probabilistically allocated to groups 
due to the prior assignation of the students in natural groups at the schools. Nonetheless, despite the natural 
groups being selected by convenience sampling, the students were randomly assigned to the TM, Sport 
Education and control group.  

The study was divided into four phases. First, the GB-HIIT was designed and validated. Second, pre-
test assessment was conducted in all the groups. Third, the GB-HIIT programme was implemented in the 
experimental group (Sport Education and TM), while the control group followed its study plan (15 sessions of a 
season of ringo). And fourth, once the programm had been completed, the post-test assessment was carried out. 
Season design and lesson content 

A 15-session, game-oriented PF programme was designed using the HIIT system and functional 
exercises. The intervention was implemented in the schools’ PE classes. Although we used two different 
methodologies (Sport Education and TM), the workload and motor activities were the same in both programmes. 
Each week, the different class groups in the experimental group had either three weekly 45-minute sessions or 
two weekly 60-minute s sessions.  

The content was adapted to Sport Education following the guidelines described by García-López & 
Gutiérrez (2016) and Siedentop, Hastie & van der Mars (2019). The season was divided into four stages 
(organisation, pre-season, regular stage, and final stage). Each class group was organised into four socially 
compatible groups, which, in terms of PF, were heterogeneous at within-group level but balanced at between-
group level. Apart from participating as an athlete, each student had a dual team and organisational role, taking 
on the responsibilities for both the team role they were given (coach, fitness coordinator, nutritionist, journalist, 
manager) and the organizational role (main referee, event referee, scorekeeper or competition coordinator).  
The TM intervention used none of the methodological strategies associated with Sport Education, such as 
permanent teams, roles or festivities, while the competition was replaced by activities in which techniques were 
co-evaluated.   

With regard to content, the sessions consisted of two main motor activities: Moderate to Vigorous 
Intensity Game (MoVinG) and Recreational and Intense Circuit (Randin). These activities were designed 
specifically to include three characteristics: playful, high intensity and functional training exercises. 
The MoVing were games lasting five to seven minutes, incorporating the technique of functional exercises. The 
Randin were implemented following the HIIT system. The length of the Randin increased progressively from 
five (sessions 1-5) to eight minutes (sessions 6-15). Intervals lasted 40 seconds at an intensity of 85-90% and 20 
seconds of recovery (no movement). Randin were used for both training and as the competitive activity.   

In order to determine and validate the intensity of the sessions, in one typical training session and 
another competition session, we monitored 20 students, 10 from each methodology group. The participants were 
selected taking into account a balance of gender and different levels of physical fitness. Mean heart rate data 
were obtained for the complete session and the high-intensity periods. The data confirmed the children were 
working at an intensity of 85-90% during the MoVinG and the Randin. Data were collected using the Polar A300 
heart rate monitor.  
The design and validation of the programme is described in Segovia and Gutiérrez (2018).  
Data collection   

Body composition was measured during the PE classes, following the guidelines set out in the high 
priority ALPHA-Fitness battery, validated for children and adolescents (Ruiz et al., 2011). We measured WC 
and, instead of BMI, we took bioelectrical impedance measurements of BF%, which is considered to be a more 
reliable method (Nuttall, 2015) and is validated in children (Lee et al., 2017).  
WC. A tape measure was used to measure the WC at the midpoint between the last rib and the iliac crest using a 
tape measure.   

BF%. Bioelectrical impedance measurements of BF% were taken using the Tanita BC-418Body 
Composition Analyser. Although the children were measured barefoot and wearing light clothes, 1kg was 
subtracted from the measurements. Height was measured to the nearest 0.1cm, using the Seca 222 measuring 
rod, with the children barefoot and standing straight.  
The examiners were given theoretical and practical assistance in all the tests by experts in healthcare research.  
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Data analysis 
The statistical analysis was conducted using the IBM-SPSS 21.0 statistical software package. The 

normality distribution of the variables was calculated using the Kolmogorov-Smirnov test (more than 50 cases) 
and the Shapiro-Wilk test (fewer than 50 cases).  The results showed a non-normal distribution and hence non-
parametric tests were used.Descriptive pre-post statistics (intra-group analysis) and the variable “program effect” 
(post-test – pre-test) (inter-group effect) were calculated. An inter-group comparison was conducted using 
baseline values to determine initial differences and the differences in the programme’s effectiveness based on a 
comparison of the differences between pre-and post-test mean scores. The U Mann-Whitney test was used to 
analyse differences according to the programme content (two groups: GB-HIIT and control) and the Kruskal 
Wallis test was used to analyse differences according to methodology (three groups: TM, Sport Education and 
control). In the U Mann-Whitney test, Bonferroni’s correction was applied to the alpha value in order to control 
for Type 1 error (a = .05 / 3 = .017). The Wilcoxon test was used to determine intra-group differences. The r 
statistic (effect size) for non-parametric tests was estimated and interpreted, using a scale of small (.10), medium 
(.30) and large (.50). For the Wilcoxon test, the effect size was calculated using r= Z/√N, where N was the 
number of measurements. 
 
Results 

Results according to programme content (GB-HIIT group versus control) 
No significant differences were found in the initial characteristics of the sample (GB-HIIT versus control) for 
any of the variables.  
 
Intra-group analysis 

In the overall sample (Table II), significant differences were only revealed in the control group, which 
showed significant increases in WC and BF%, with a small and large effect size, respectively.  
The analysis by gender (Table II) yielded significant changes in both the GB-HIIT group and the control group. 
In the GB-HIIT group, the WC in boys decreased significantly, with a small effect size. However, in the control 
group, significant differences were found in both boys and girls. The girls showed a significant increase in both 
WC and BF%, with a medium and a large effect, respectively. A significant increase only in BF%, with a 
medium effect size, was found in the case of the boys.  
 

Table II. Descriptive statistics (pre-test and post-test) and intra-group analysis of WC and %BF according to 
programme content. Wilcoxon test 

 
 Pre Post    
 M(SD) M(SD) p Z r 

WC      
GB-HIIT 

Total 70.35(10.87) 69.94(10.62) .147 -1.451 .10 
Boys 70.67(11.21) 69.87(10.88) .030 -2.170 .21 
Girls 70.00(10.58) 70.01(10.44) .972 -.035 .00 

Control 

Total 74.58(11.95) 75.79(12.06) .001 -3.257 .32 

Boys 77.13(12.05) 77.83(11.91) .115 -1.576 .21 

Girls 71.71(11.42) 73.50(12.06) .003 -2.945 .43 
BF%      

GB-HIIT 

Total 22.55(8.81) 22.37(8.90) .749 -.320 .02 
Boys 20.09(8.48) 19.84(8.43) .146 -1.453 .14 
Girls 25.26(8.43) 25.16(8.65) .269 -1.106 .11 

Control 
      

Total 21.30(9.03) 22.59(8.94) <.001 -4.542 .45 
Boys 20.28(7.84) 21.14(7.63) .025 -2.247 .31 
Girls 22.45(10.25) 24.23(10.12) <.001 -4.287 .62 

M=mean; SD= standard deviation 
 

According to bodyweight status by BF%, significant differences were only found in the increase in 
BF% in normal status (p>.001) and low status (p=.012) and the increase in WC (p=.006) in normal status. 
 
Inter-group analysis 
The Mann-Whitney U test (Table III), used to test for differences between the GB-HIIT group and the control 
group, revealed significant differences in both variables for both the complete sample and by gender.  
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Table III. Descriptive statistics (program effect) and inter-group analysis of WC and %BF according to 
programme content. Mann-Whitney U test 

 GB-HIIT Control     
 M(SD) M(SD) U p Z R 

WC       

Total -.35(2.43) 1.22(2.37) 1672.000 <.001 -3.537 .29 
Boys -.69(2.24) .70(2.30) 468.000 .015 -2.432 .27 
Girls .01(2.59) 1.79(2.35) 356.500 .006 -2.725 .32 
BF%       
Total .02(1.88) 1.29(1.74) 1435.00 <.001 -4.594 .36 
Boys -.19(2.07) .86(2.08) 445.500 .006 -2.749 .31 
Girls .26(1.63) 1.78(1.10) 280.500 <.001 -3.772 .42 

M=mean; SD= standard deviation 
 

According to bodyweight status by BF%, significant differences were found in children with normal 
status (p=.001) in both variables, and in BF% in low status (p=.031), coinciding with the data reported in 
previous section. 
 
Results according to methodology (sport education model versus traditional methodology versus control group) 
The Kruskal Wallis test revealed no significant differences in the initial characteristics of the sample. 
 
Intra-group analysis 

The analysis of the data dividing the experimental GB-HIIT group according to methodology (TM and 
Sport Education) revealed no significant changes either in the overall sample or by gender (in contrast to the 
results of the whole group analysis, seeResults according to programme content (GB-HIIT group versus control) 
without-group results) (Table IV). Changes were found, however, in the control group, as reported in results 
according to programme content (GB-HIIT group versus control) without-group results. 
 

Table IV.Descriptive statistics (pre-test and post-test) and intra-group analysis of WC and %BF according to 
methodology. Wilcoxon test 

 
 Pre Post    
 M(SD) M(SD) p Z r 
WC      
TM 

Total 70.77(10.73) 70.42(11.21) .404 -.835 .09 
Boys 71.52(10.99) 70.78(11.30) .208 -1.259 .19 
Girls 70.02(10.68) 70.09(11.38) .935 -.081 .01 
Sport Education 

Total 70.03(11.05) 69.59(10.26) .238 -1.179 .11 
Boys 70.08(11.50) 69.30(10.76) .071 -1.808 .23 
Girls 69.98(10.70) 69.94(9.82) .936 -.081 .01 

Control  

Total 74.58(11.95) 75.79(12.06) .001 -3.257 .32 

Boys 77.13(12.05) 77.83(11.91) .115 -1.576 .21 

Girls 71.71(11.42) 73.50(12.06) .003 -2.945 .43 
      
%GC      
TM 

Total 23.51(9.13) 23.43(9.04) .675 -.419 .04 

Boys 21.44(9.16) 21.15(8.95) .390 -.860 .13 
Girls 25.57(8.83) 25.71(8.74) .808 -.244 .04 
Sport Education 

Total 21.81(8.55) 21.58(8.79) .925 -.095 .01 
Boys 19.14(7.98) 18.95(8.08) .213 -1.244 .16 
Girls 25.00(8.24) 24.71(8.72) .236 -1.185 .16 
Control  

Total 21.30(9.03) 22.59(8.94) <.001 -4.542 .45 
Boys 20.28(7.84) 21.14(7.63) .025 -2.247 .31 
Girls 22.45(10.25) 24.23(10.12) <.001 -4.287 .62 

M=mean; SD= standard deviation 
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Inter-group analysis 
Table V and VI illustrates the inter-group differences by methodology and gender. The analysis 

revealed significant differences between the experimental group (TM and Sport Education) and the control, with 
a medium effect size in both WC and BF%.  

By gender, we found significant differences in BF% in girls between the two experimental group (TM 
and Sport Education) and control, with large and medium effect size, respectively. With regard to WC, 
differences were only found between the TM group and control, with a medium effect size. In the boys, 
significant differences were found for both variables but only between Sport Education group and control, with a 
small effect size. 
 

Table V. Descriptive statistics (program effect) and inter-group analysis of WC and %BF according 
methodology. Kruskal-Wallis 

 TM Sport Education Control Kruskall-Wallis 

 M(SD) M(SD) M(SD) p  
WC      
Total -.23(2.27) -.44(2.56) 1.22(2.37) .002 12.604 
Boys -.55(1.97) -.78(2.43) .70(2.30) .044 6.245 
Girls .07(2.52) -.04(2.70) 1.79(2.35) .024 7.476 
BF%      
Total -.08(1.77) .10(1.98) 1.29(1.74) <.001 19.023 
Boys -.29(1.75) -.12(2.30) .86(2.08) .022 7.612 
Girls .14(1.80) .37(1.52) 1.78(1.10) .001 14.402 

M=mean; SD= standard deviation 
 

Table VI. Inter-group analysis of WC and %BF according methodology. Mann-Whitney U 
      
 Groups U p Z R 

WC      

Total 
MT-Sport Education 1176.000 .663 -.436 .08 

TM-Control 698.500 .004 -2.888 .32 
Sport Education-Control 973.500 .001 -3.191 .30 

      

Boys 
TM-Sport Education 287.000 .532 -.626 .16 

TM-Control 193.000 .095 -1.668 .30 
Sport Education-Control 275.000 .016 -2.398 .31 

      

Girls 
Sport Education-Control 289.000 .872 -.161 .02 

TM-Control 151.500 .013 -2.482 .36 
Sport Education-Control 205.000 .024 -2.252 .31 

BF%      

Total 
TM-Sport Education 1225.000 .842 -.199 .05 

TM-Control 577.500 <.001 -4.066 .42 
Sport Education-Control 858.000 <.001 -3.666 .37 

      

Boys 
TM-Sport Education 318.500 .684 -.407 .08 

TM-Control 182.000 .021 -2.315 .33 
Sport Education-Control 263.500 .016 -2.418 .33 

      

Girls 
TM-Sport Education 264.500 .656 -.446 .09 

TM-Control 110.500 .001 -3.378 .50 
Sport Education-Control 150.000 .002 -3.149 .46 

 
Discussion 

The main aim of this study was to evaluate the effects of GB-HIIT programme delivered during PE on 
the body composition of 5th and 6th grade schoolchildren. The secondary aim was to compare the effect of the 
methodology used to implement the programme (Sport Education and TM). The results showed GB-HIIT is 
effective in modifying the body composition of primary school children. This effectiveness was supported by 
comparing with the data from the control group, which increased significantly in the study variables. In the intra-
group analysis, the participants in the experimental group exhibited a general decrease in all the values, although 
this decrease was only significant in the case of boys’ WC. Moreover, the methodology used to implement the 
GB-HIIT programme had no impact on the findings.  

The effectiveness of the GB-HIIT programme lies primarily in stabilization, as shown by the non-
increase in the scores on the variables associated with the children’s body composition, which did, however, 
increase in the control group. These findings are consistent with those of the study by Delgado-Floody et al. 
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(2018), where, following a 48-session programme conducted with children with overweight and obesity, the 
experimental group significantly improved their body composition compared with the control, whose body 
composition worsened. In contrast to our study, however, Delgado-Floody et al. (2018) reported both 
enhancements in the experimental group and deteriorations in the control group. This difference is arguably due 
to both the length of the programme and the characteristics of the sample, specifically the children’s bodyweight 
status.  

Furthermore, our results differ from those of the study by Reyes-Amigo (2019), despite similar in the 
diversity of status-weight and also in the duration of the program.In this case, the high-intensity programme 
reduced the body fat percentage but yielded less positive results in WC compared with the moderate-intensity 
programme. 
Among the three studies we found that were conducted in secondary schools, only that by Weston et al. (2016) 
with 14 year-olds, reported significant differences in WC. These authors’ findings are similar to ours, that is, 
they found differences between the intervention groups and control, mainly due to increased WC values in the 
control group.  

As regards the methodology used, to the best of our knowledge, no previous study has analysed the 
effect of Sport Education methodology on body composition. Although the study yields no differences between 
methodologies in the study variables, the previous literature has demonstrated the educational potential of Sport 
Education compared to traditional methodology in variables that might improve PF, such as motivation (Chu & 
Zhang, 2018), as well as others such as moral and ethical development (Harvey, Kirk, & O’Donovan, 2014). 
Hence, given the similar results obtained with both methodologies using PF content and the GB-HIIT, we 
recommend the implementation of Sport Education, as it can enhance and promote a larger number of 
educational objectives in PE classes. 

The present study has two main limitations. The first is the sample size, which prevents the 
generalization of the results obtained. However, despite its limited size, it is larger than that used in most HIIT 
studies in children and adolescents. The second limitation is that, despite having a control group to determine the 
effectiveness of the programme, its effects were not analysed taking possible confounders into account, such as 
biological maturity, socioeconomic status or diet. 
 
Conclusions 

The lack of studies in the field of PE with characteristics similar to those of the present work makes 
ours a novel study with the potential to open up a new research line addressing the efficacy of GB-HIIT in PE 
and its effect depending on the different pedagogical approaches implemented. In addition, it would also be 
interesting to study variables that might have a greater impact on the methodology used, such as variables of 
motivation, body image or adherence to PA. In sum, the results obtained in this study appear to show that 
increased body fat in primary school children, due to diet and/or body development, could be countered by the 
use of GB-HIIT sessions in PE classes. The impact on long-term educational goals is as yet unknown, but the 
methodology implemented appears to have no impact on our study variables.   
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