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Background: Physical inactivity is prevalent in childhood. Schools can be an ideal context to promote the regular practice of physical activity since children spend there a large part of the day. In this sense, an emerging and current trend is active breaks at school. This article presents a study protocol that seeks to assess the feasibility and effectiveness of an intervention with active breaks (ACTIVA-MENTE program) in a school context on physical activity, on-task classroom behavior, and the physical activity enjoyment in schoolchildren.

Methods: The protocol includes children aged 10 to 11 years. Two groups will be randomized (intervention and control groups). The intervention group will use the active break program, ACTIVA-MENTE, which consists of the application of a 4-min, 30-s video with moderate to vigorous-intensity physical activity. These breaks will be taken 6 times a day in the classes for 6 weeks. The total physical activity will be measured with accelerometers (Actigraph wGT3X-BT), the on-task behavior through the Direct Behavior Rating Scale and the level of enjoyment through the Physical Activity Enjoyment Scale.

Discussion: Previous research reported that active breaks have positive results in physical activity levels. This study will be one of the few to design active breaks through videos without depending on the presence of a physical education teacher and it can also provide new findings on the effectiveness of an active break’s structure (e.g., types of exercises and intensity) on the indicated outcomes.

Expected results: It is expected that the ACTIVA-MENTE program can be a suitable program for school settings, potentially increasing physical activity levels, and the commitment to the task, as well as be a pleasant moment for the students.

Clinical trial registration: Clinicaltrials.gov, identifier NCT05403996.
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1 Introduction

The benefits of physical activity for the quality of life of children and adolescents are well established, since it reduces the risk of chronic diseases and the symptoms of depression and anxiety, as well as improves the physical fitness, cognitive function and self-esteem (1–3). Additionally, physical activity is associated with better academic performance (4, 5) and behavior during school tasks (6, 7). In spite of this, worldwide reports reveals that more than 80% of the child population does not reach the recommended levels of physical activity (8). Moreover, the rates of physical activity implementation are expected to be reduced as the child ages from the first years of elementary school (9), worsening the physical inactivity status during growth and development phase. Of note, increasing children’s level of physical activity, especially moderate to high intensity, has significant implications for health and for accomplishing school tasks (10).

The integration of physical activity into the school routine is a key aspect to reduce sedentary behaviors. Elementary schools can be ideal settings for physical activity in children due to the amount of time spent at school and, in addition, due to the safe place with education professionals, who can direct not only the physical activity practice, but also include educational content (11). However, assigning more time for physical activity during the daily school often conflicts with the curricular demands, hiding physical activities promotion policies. Therefore, to make physical activity a priority in the school context, efficient strategies are needed (12). In this regard, active breaks are considered an emerging and suitable trend for physical activity integration into educational settings, fitting with the curricular timetable by interspersing extended periods of sitting with brief bouts of physical activity (13). It has been reported that active breaks are effective for increase the level of physical activity, for improve the classroom behavior (on-task behavior) (14) and for the enjoyment of movement (15).

Several factors are associated with active breaks practical application. The evidence shows that the teachers’ perception of the use of active breaks is usually positive (12, 16). Notwithstanding, it must be short, fast, suitable to be performed in the limited space available in the classroom, easy to implement (without sophisticated technological equipment) and must not imply a great time responsibility related to the teachers’ academic load (16). Without these characteristics, active breaks could have an adverse effect particularly on classroom behavior (17).

Recent reviews (11, 15, 18) proposed three approaches to implementing active breaks: (1) Active breaks as an interval/rest between two successive lessons; (2) Active breaks taken during the lesson; (3) Physical activity classes, with physical activity integrated into other subjects (e.g., mathematics, history, etc.). These multiple alternatives has shown to be limited due to a very broad school curriculum and the established priority for standardized tests (19). In spite of these limitations, interventions with active breaks implemented by the classroom teacher, or even using basic technology (e.g., audio) (20, 21) with duration of 10 to 20 min, two or three times a week twice a day (22, 23), or from three to five minutes every day (19, 24), show effectiveness to improve the physical activity level, academic performance, enjoyment, desire to learn, concentration and on-task behavior. Therefore, physical activity included in the daily instruction does not detract from academic performance, but it may actually enhance it (18). As a result, the academic classroom has the potential to be an integral component of a whole-of-school approach to physical activity that provides multiple health and learning benefits. Hence, is necessary to study the active breaks interventions because these can be an interesting potentially strategy to promote physical activity attractiveness for the students and teachers (25). In this sense, this work contributes to the existing gap regarding the incorporation and implementation of physical activity interventions in the classroom and in this way to increase the physical activity level, on-task behavior and enjoyment, since, unlike many school-based physical activity interventions, activity breaks require minimal disruptions in lessons (26). It is noteworthy that, there is not a consensus regarding the type of intervention (exercises type, amount, frequency and duration) and therefore more experimental evidence’s is required that addresses different intervention strategies (11, 27).



2 Aim

The aim of this study is to evaluate the effectiveness of an intervention with active breaks - ACTIVA-MENTE - on children’s physical activity levels, on-task classroom, and physical activity enjoyment.



3 Materials and methods


3.1 Study design

The study is carried under a quantitative method. This study uses an experimental design with a pre-and post-test. The sample will be divided into two groups: intervention and control. An active break program - ACTIVA-MENTE – will be applied to the intervention group in their respective classes during the school day for 6 weeks, while the control group will perform their regular school day (without any intervention).

The protocol was developed in agreement with Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) and according to the verification guidelines of Consolidated Standards of Reporting Trials (CONSORT). Figure 1 provides a general description of the chronogram of enrolment, interventions and assessments.

[image: Figure 1]

FIGURE 1
 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) (28). −t1, enrolment of the school and participants; 0, allocation of the groups and baseline assessments (high, weight, age); t1–t6, Intervention active breaks; t1, t3, t6 assessments; t7, post assessments (high, weight, age).




3.2 Study sample

The study will be conducted at elementary schools in Valparaíso, Chile, from a low to middle low socioeconomic level (C3-D, respectively) (29). This group was selected in attempt to get a representative sample, since most of the Chilean population are classified with these socioeconomical level (29). The study sample consists in students of 10 to 11 years of age. The students who attend these schools spend approximately 8 hours a day at school (from 8:00 a.m. to 4:00 p.m.) with two recesses of approximately 15 min each (30 min altogether) and a longer rest for lunch of between 45 min and 1 h. For reasons of viability, the intention is to recruit two schools (one for intervention and another for control), from which a total sample size of 60 students is estimated.


3.2.1 Inclusion criteria

Students aged 10 to 11 years old belonging to sixth grade elementary.



3.2.2 Exclusion criteria

The excluded students will be those who present a class attendance below 90%, or students who present some health impediment when the active breaks are taken, or students with cognitive disability. These criteria are used since the effect of the intervention on the study variables (level of physical activity, behavior in the task and enjoyment) depends on the physical and psychological disposition for carrying out the active breaks of the students. Participants which match with exclusion criteria will be excluded only from the data analysis.




3.3 Sample size, recruitment, participants and allocation

Prior to starting the present study, a power analysis was performed (G*Power 3; Heinrich-Heine-Universität, Düsseldorf, Germany) to calculate the adequate sample size (F-test, effect size = 0.25, α error = 0.05, power = 0.95). According to this calculation, the participation of 54 students is estimated. Being an experimental study, the sample is not large, however it has great power and can be representative of this group of students (30).

The eligible school directors will be invited to participate initially by e-mail and then they will be contacted a week later by telephone. A researcher will meet with all the interested directors to explain the requirements for participation in the study. Then, be organized a presentation day to explain the project to the teachers and students. Those who agree in include their schools in the study will receive a statement in simple language and a consent form to be signed. The recruitment lasts 2 months and will be during the year 2024. Finally, the study setting is two primary school in the city of Valparaíso, Chile.

Once the consent of the school authorities has been obtained, the consent in writing for the elementary classroom teachers to participate will be obtained, since the intervention will be part of the daily class activities. Afterward, all the children in the participating courses will receive a document with the information regarding the program containing a declaration in simple language, a consent form for the parents or guardians, and an assent form confirm the children’s participation. After this authorization, the ACTIVA-MENTE program will be carried out with all the children in the classes, but only data from children which the parents’ consent and their assent of participation will be compiled. The participation in the program will be volunteer and if the children are free to decide to give in the program whenever they want.

The randomization will be carried out by a blind researcher who has no contact with the schools or participants, using a random numerical sequence generated by the Oxford Minimization and Randomization (OxMaR) computer program (31). All the schools will be from areas of a middle socioeconomic position in a similar geographic location, avoiding great differences between the groups baseline characteristics (Figure 2). Possible differences identified between the intervention and the control groups will be adjusted in the statistical analyses to not influence the results.
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FIGURE 2
 Flow chart of participants through the ACTIVA-MENTE study.




3.4 Intervention

The ACTIVA-MENTE program is based on other programs previously reported in the literature which performed active breaks at school using audiovisual material (videos) (21, 24). A preliminary consultation was done with the teachers or with the head of student well-being in elementary schools that had previously applied the ACTIVA-MENTE non-systematically. One representative school was consulted, with responses from 11 other schools of similar demographic characteristics. The consultation was done to assess the viability of introducing regular active breaks in elementary classrooms, based on the perception of the students and principals regarding these interventions. Of these teachers, most (n = 10 of 12) positively valued the implementation of the program, considering it feasible to perform the designed active breaks in the program regularly (several times a day during the day), and indicated satisfaction by the teachers and students. In addition, most of them (n = 11–12) perceived improvements in students’ disposition and attention post-break session. Another important element of the ACTIVA-MENTE program is that the activities do not require a special technological element. The proposed activities only use equipment already available in the classrooms (e.g., audio, projector), attending teachers reported needs, such as fast and easy activities implementation.



3.5 ACTIVA-MENTE program

The program consists of teachers applying active breaks through previously recorded videos specially designed for the program. Online access to the program’s official website is free access: https://convivenciaparaciudadania.mineduc.cl/activamente/. These videos last 4 min and 30 s. This time is divided into 1 min of preparation (general explanation and indications), 3 min for 6 activities (e.g., jumps with feet together, skipping, jumping jacks, scissor kicks) of moderate-to high-intensity, i.e., over 60% maximum heart rate (HRmax) (32) the intensity will be monitored using the Polar OH1 device (Finland) and the rated perceived exertion scale (33) with a poster placed in front of the students when performing the break activities. Every activity is performed for 20 s with 10 s of recovery. During recovery time, the following activity is explained, the final 30 s are for the cool down (Table 1).



TABLE 1 Description ACTIVA-MENTE program.
[image: Table1]

The online explanation of the activities execution is done by physical education teachers especially trained for this. The active breaks through videos are done in the middle of each class (for classes of 45 min the break is applied at minute 20), except physical education class, achieving six active breaks for day, during 6 weeks. There are 31 different videos that can be used interchangeably, the choice is up to the teacher (all the videos have the same structure). The activities suggested in the videos are based on previous studies (34–36) and the students can perform them standing up beside their desk. All the proposed activities can be adapted even for children with motor, auditory and/or visual disability (37). In addition, the program can also be implemented at online classes, using a platform that can share the video with the students (Figure 3).

[image: Figure 3]

FIGURE 3
 ACTIVA-MENTE model. (A) Active breaks during virtual classes for schoolchildren. (B) Active breaks during in-person classes for schoolchildren.




3.6 Implementation, intervention fidelity and teacher training session

In order to improve the operation and adherence to the intervention protocol, a researcher will be present during the first 2 weeks to provide assistance. The research will provide the teachers with general support during the school visits to answer questions, adapt activities or give the teachers feedback. At the first week, both the researcher and the classroom teacher will implement the ACTIVA-MENTE activities together using the videos designed especially for the program. At week 2, the activities will be implemented only by the classroom teacher, while the researcher will observe and provide the feedbacks. Finally, at the third week, the classroom teacher will independently guide the ACTIVA-MENTE activities without the researcher presence. The teachers will be able to send e-mails or communicate at any time by telephone with the researchers if they have any concerns or they need more support. The use of the data collection instruments will be monitored by the researchers.

The fidelity of the program implementation will be evaluated by the use of accelerometers by children during school day in the first week (week 1), third week (week 3), and the last week of the intervention (week 6). The teachers will be instructed to complete a record of the daily application of ACTIVA-MENTE throughout the intervention period. Afterwards, a member of the research team will attend daily to collect the teachers’ records and to monitor the application of ACTIVA-MENTE. The data provided from the accelerometers will be compared with the teachers’ records at weeks 1, 3 and 6 of the intervention in order to verify the application of ACTIVA-MENTE. In the case of the teachers cannot perform the planned active break, they must indicate the reason. There will always be assistance staff available to remind the teacher of the application of active breaks.

One week before implementing the program, all the teachers will be trained for 45 min. The training session will be carried out in the schools by a researcher, who is a qualified elementary school teacher. The training session is designed to inspire and instruct the teachers with the necessary skills and knowledge to implement the ACTIVA-MENTE program. This training session content will include the importance to add physical activity times into the classroom routine; the evidence of current research that emphasizes the potential positive effect of active breaks to improve the physical activity levels and the on-task behavior; the explanation regarding the program; and finally, the instructions for program application. Since a researcher will be present during the first 2 weeks of implementation, extensive demonstrations of the active break activities will not be provided during the training session. After training session, the printed and the digital materials of ACTIVA-MENTE will be distributed, as well as a certification.



3.7 Procedures, outcomes measures and data collection

Three measurements will be assessed at weeks 1, 3 and 6: physical activity levels, on-task classroom behavior and enjoyment of physical activity. The implementation will be carried out by a group of research collaborators properly trained by the research team during four sessions previous to the assessment on the application of the instruments. The evaluators do not know the students and in the research, they only carry out the data collection.


3.7.1 Primary outcome: physical activity level

ActiGraph wGT3X-BT accelerometers and the ActiLife 6 (United States) software will be used to measure the children’s level of physical activity. This device has proven validity and reliability to objectively measure the level of physical activity in children (38–40). The physical activity level will be only monitored during the school day.



3.7.2 Secondary outcomes: on-task classroom behavior

Information will be compiled on the behavior of the students in the classroom individually using the Direct Behavior Rating Scale (41), and they will also be measured as a group by applying a modified version of the Classroom Behavior and Assets Survey-Teacher, which is designed to efficiently evaluate the teacher’s perception of the behavior of all the students in a class.



3.7.3 Secondary outcome: physical activity enjoyment

The Physical Activity Enjoyment Scale (PACES) (42) will be individually applied to the participants. This is a scale that has reported good reliability in children (Cronbach’s alpha of 0.96) (43), and it has even been used in other studies with this population (44, 45). The questionnaire will be applied referring to “when I participate in the active breaks…”.

Physical activity: ActiGraph wGT3X-BT accelerometers and the ActiLife 6 software will be used to measure the children’s level of physical activity, since this device is proven to have the validity and reliability to measure the physical activity level objectively in this age group (38). The accelerometers will be used during the school day prior to the intervention, in weeks 1, 3 and 6, in both the intervention and control groups. The accelerometers will be handed out and collected from the child at school at the beginning and end of each school day.

The accelerometers will be placed at the beginning of every school day, since the device is programmed and activated by an internal clock from the software so that it begins to record for the established time. The accelerometers are placed using an elastic belt at the intersection of the right hip and waist (on the iliac crest), as this is the place next to the center of gravity (39). Data from the participants who do not fulfill what is requested for the recording (days and hours) will not be analyzed. A short duration epoch of 15 s will be used; because the pattern, more intermittent the children’s physical activity (46), frequency of 100 Hz. The classification of the daily level of physical activity will be: sedentary, light, moderate, vigorous and moderate-vigorous, established from counts per minute. The cut-off point used will be determined by Evenson’s equation for the ActiGraph wGT3X-BT, especially used for students’ task classroom behavior (47) (sedentary 0–100 countsxmin−1, light 100–2,295 countsxmin−1, moderate 2,296–4,012 countsxmin−1, vigorous 4,013 countsxmin−1).

On-task classroom behavior: Information will be compiled on the students’ behavior in the classroom individually and as a group. The observation will be done in weeks 1, 3 and 6, in the intervention and control groups. The members of the research team trained in the data collection instrument will make observations on the students’ behavior during a period of 15 min before and after participation in a break with ACTIVA-MENTE.

Individual classroom behavior will be measured using a tool adopted from the Direct Behavior Rating Scale (41). The Direct Behavior Rating Scale is a hybrid of behavior grading scales and direct observation. This observation tool requires the teacher to indicate for each child, on a scale from 1 (0%) to 10 (100%), the percentage of time they spend on the task, i.e., how committed they are to the task (e.g., listening to the teacher, writing, looking at instruction materials, etc.) during the observation period. This tool has evidence of reliability (r = 0.91) based on data from 617 elementary students from 44 classroom teachers (41).

Group behavior, otherwise, will be measured using a modified version of the Classroom Behavior and Assets Survey-Teacher, which is designed to provide the teacher’s perception of students’ behavior in class. The member of the research team trained in the instrument will indicate the proportion of the class that shows on-task behavior (as defined in the individual behavior assessment tool) during the observation period. The response options include: 0 (0 students), 1 (1–2 students), 2 (some students), 3 (approximately one quarter of the class), 4 (approximately half the class), 5 (approximately three quarters of the class), 6 (most of the class) and 7 (the entire class). Although there are few tools available to evaluate classroom behavior at class level, and a lack of information on reliability and validity, a modified version of this tool was used in a similar study, with evidence of reliability (alpha = 0.85) (13).

Physical activity enjoyment: The PACES will be applied in the weeks 1, 3 and 6, to the intervention group. PACES will be applied to the participants individually (42). This is a scale that has reported a high reliability in children (Cronbach’s alpha of 0.96) and it has even been used in other studies with children (45, 48). PACES consist of 16 items rated from 1 to 5, with 1 being “strongly disagree” and 5 being “strongly agree.” For example, positive items referred to statements such as “I enjoy it,” “I find it pleasurable,” and negative items had statements such as “I dislike it” or “It’s no fun at all.” The questionnaire will be applied referring to “when I participate in the active breaks…”.

As a general following up of the intervention, questionnaires will be used to collect information on the acceptability of the program by the directors, teachers and students in each school. They will be asked to report the facilitators and barriers to the implementation of ACTIVA-MENTE, as well as to suggest which component could be improved for implementation on a wider scale. Study participants will be asked about unexpected outcomes of the intervention. The field team will record positive and negative factors that affect the implementation to be able to optimize future interventions. This process will be done through semi-structured observations, where the research team will document the measured duration and fulfillment of the activities, the dynamic in the class or the activity, spaces, and others.




3.8 Ethics and dissemination: research ethics approval, consent and confidentiality

The study is designed according to the international ethical standards of the Declaration of Helsinki and was approved by the Scientific Ethics Committee of the Universidad de Playa Ancha (N° 005–2022). In addition, it follows the ethical standards for physical activity sciences and sports (49). A complete assessment about the protocol will be delivered to the parents or guardians and students during the study.

The parents or guardians will sign an informed consent allowing the students participation in the study. The students will also sign an assent form confirming they want to participate the study before the intervention be implemented.

Before, during and after the intervention and data collection, the potential participants’ personal information will be fully protected and will only be used for research purposes and dissemination of knowledge.



3.9 Data management, data access and dissemination policy

Data will be collected in the schools that are part of the study. This process will be done by a group of six research collaborators, who will provide the collected data to the principal investigator and to the co-investigator who will introduce them into two databases: Redcap and Dropbox. Then, the ordered data will be exported to a statistics program to execute the respective analyses.

The researchers responsible for this study will have access to the data. The anonymized data set will be at the disposal of the collaborating researchers and peer reviewers who require them through a virtual folder in the Dropbox application.

Once the study is finished, the results will be shared nationally via digital platforms (Webinar) of the Chilean Ministry of Education and internationally through conferences and seminars. For dissemination to the entire scientific community, articles will be published in scientific journals of the area.



3.10 Statistical analysis

All the statistical analyses will be performed using jamovi software (50). The data will be reported as the mean and standard deviation for both experimental and control groups. Multilevel mixed-effects linear regression models will be used to assess the impact of the group (intervention vs. control) on the average scores of the physical activity level, on-task behavior and enjoyment of physical activity during whole intervention. Each variable will be fit by baseline levels of the corresponding variable and grouping by classes. All the analyses will control for the levels of physical activity at the beginning. All the analyses will be stratified by sex. We will consider the results statistically significant only if the p value will be lower than 0.05. We will calculate the effect size to examine the magnitude of any mean differences.




4 Discussion

The main objective of this study is to examine the potential effectiveness of a physical activity program (ACTIVA-MENTE) implementation into the daily classroom, in the physical activity levels, on the children’s on-task behavior, and on the enjoyment of the program activities. Since the program will be implemented by instructed classroom teachers to simulate the application of the program in a real school context, the evaluation of the program viability and fidelity will be important characteristics of this pilot study.

A strength of this protocol is that it was developed with the contribution and orientation of current elementary teachers in order to fill a gap regarding the discrepancy between evidence and practice observed in previous studies (12, 51). For example, in the preliminary consultation, the teachers indicated that it is unlikely that active breaks of more than 5 min can fit in school routine. However, most of the active breaks studied throughout the time in a school context requires a duration of more than 10 min (11, 52). In fact, longer active breaks has also being described as not be suitable in a real school context, evidencing a greater limitation in these programs implementation (53, 54).

Recently, new studies which reduced the active break times, achieved positive increases in the level of physical activity and on-task behavior (6). It is expected that, following the current guidelines of active breaks and similarly shortening the periods of application, the ACTIVA-MENTE program might contribute with 27 min of daily physical activity of moderate to vigorous intensity. Another advantage is that ACTIVA-MENTE program facilitates the application for the teachers, given that the videos with the instructions for students all have the same structure, and therefore the teacher only needs to select the video with exercise demonstration, without increasing their workload. In this sense, the ACTIVA-MENTE program is pioneering in proposing an in-person and virtual model to apply active breaks.

Another strength of this study protocol is the measurement of the physical activity level using accelerometers, which give an objective measurement of the level of physical activity, as well as intensity. In addition, the data related to intensity will be complemented by the use of a heart rate monitor that will only be used during the application of ACTIVA-MENTE to provide a precise control of the intensity of the program’s activities. Furthermore, the teachers’ records regarding the physical activity performed are also included in the analysis. Together, both evaluations provide a differential and complete analysis in comparison with some studies which only assessed the physical activity level from the teachers’ reports. On the other hand, the application of this protocol seeks to investigate the integration of active breaks during the school day and their pedagogical impact, especially regarding students’ on-task behavior and enjoyment (55). In this line, some studies (11, 56) suggest that future investigations must focus on a rational and strategic application of interventions to evaluate their impact and effectiveness in the pedagogical process. In this sense, it is relevant that active break programs, such as ACTIVA-MENTE, include an assessment of student enjoyment related to the physical activities performed, which is another strength of the ACTIVA-MENTE study. Finally, ACTIVA-MENTE is designed to offer all children living in a situation of disability the opportunity to participate in the activities appropriate to their age and ability (3). This aspect is important, since the evidence shows that these disabled students not only enjoy physical activity, but also benefits themselves with this daily practice (57, 58). Specifically, this study can provide evidence regarding aspects, that are still not clear in active breaks, such as duration, intensity, types of exercise and inclusive methodology in a school context (59). The results of this study can provide useful information on the implementation and structure of future research that aims to address the feasibility and acceptance of intervention with active breaks, this is necessary, since active breaks are an emerging strategy to increase the physical activity level at school context and that has not yet been deepened (60).



5 Conclusion

The obtained results of applying the ACTIVA-MENTE intervention protocol are represented in increasing physical activity level, improving on-task commitment and being a pleasant moment for students. In this way, the results of this study will provide information about frequency, intensity, duration and types of exercises and of the effectiveness of the introduction of frequent, short active breaks into classroom routines, given the possible challenges in its application. A limitation of the study is that it is not designed for adolescents. It is advisable to generate new study protocols specifically aimed at secondary students due to their low levels of physical activity.



Ethics statement

The studies involving humans were approved by Comite de Ética de la Universidad de Play Ancha. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin. Written informed consent was obtained from the minor(s)’ legal guardian/next of kin for the publication of any potentially identifiable images or data included in this article.



Author contributions

TR-A, JI-M, and NA-F designed the study. TR-A, JI-M, JH-A, and JP-H extended the intervention. TR-A, JI-M, NA-F, NG-Á, AB, RZ-L, RY-S, GC, GR-C, and HC-B drafted and was involved in revising the manuscript critically for important intellectual content. All authors contributed to the article and approved the submitted version.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was funded by General Directorate of Research, University of Playa Ancha. Decree 0205/2023, Article processing charges, APC.



Acknowledgments

The authors appreciate the work of the students of the Physical Activity Sciences Observatory (OCAF), of the Universidad de Playa Ancha who with their work and critical feedback have contributed to a great improvement of the study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Abbreviations


SPIRIT, Recommendations for Interventional Trials; CONSORT, Consolidated Standards of Reporting Trials; C3-D, low to middle low socioeconomic level; OxMaR, Oxford Minimization and Randomization; HRmax, Maximum heart rate; PACES, Physical Activity Enjoyment Scale.



References

 1. Andermo, S, Hallgren, M, Nguyen, T-T-D, Jonsson, S, Petersen, S, Friberg, M , et al. School-related physical activity interventions and mental health among children: a systematic review and meta-analysis. Sport Med Open. (2020) 6:25. doi: 10.1186/s40798-020-00254-x

 2. Hillman, CH, Logan, NE, and Shigeta, TT. A review of acute physical activity effects on brain and cognition in children. Transl J Am Coll Sport Med. (2019) 4:132–6. doi: 10.1249/TJX.0000000000000101

 3. Bull, FC, Al-Ansari, SS, Biddle, S, Borodulin, K, Buman, MP, Cardon, G , et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. (2020) 54:1451–62. doi: 10.1136/bjsports-2020-102955 

 4. de Greeff, JW, Bosker, RJ, Oosterlaan, J, Visscher, C, and Hartman, E. Effects of physical activity on executive functions, attention and academic performance in preadolescent children: a meta-analysis. J Sci Med Sport. (2018) 21:501–7. doi: 10.1016/j.jsams.2017.09.595

 5. Donelly, J, Hillman, CH, Castelli, D, Etnier, J, Lee, S, Tomporowski, P , et al. Physical activity, fitness, cognitive function, and academic achievement in children: a systematic review. Med Sci Sport Exerc. (2016) 48:1197–222. doi: 10.1249/MSS.0000000000000901 

 6. Masini, A, Marini, S, Gori, D, Leoni, E, Rochira, A, and Dallolio, L. Evaluation of school-based interventions of active breaks in primary schools: a systematic review and meta-analysis. J Sci Med Sport. (2020) 23:377–84. doi: 10.1016/j.jsams.2019.10.008 

 7. Vazou, S, Webster, CA, Stewart, G, Candal, P, Egan, CA, Pennell, A , et al. A systematic review and qualitative synthesis resulting in a typology of elementary classroom movement integration interventions. Sport Med Open. (2020) 6:1. doi: 10.1186/s40798-019-0218-8 

 8. Guthold, R, Stevens, GA, Riley, LM, and Bull, FC. Global trends in insufficient physical activity among adolescents: a pooled analysis of 298 population-based surveys with 1·6 million participants. Lancet Child Adolesc Health. (2020) 4:23–35. doi: 10.1016/S2352-4642(19)30323-2 

 9. Mitchell, JA. Physical inactivity in childhood from preschool to adolescence. ACSMs Health Fit J. (2019) 23:21–5. doi: 10.1249/FIT.0000000000000507 

 10. Sturm, D, Kelso, A, Kobel, S, and Demetriou, Y. Physical activity levels and sedentary time during school hours of 6th-grade girls in Germany. J Public Health. (2019) 29:847–55. doi: 10.1007/s10389-019-01190-1

 11. Colella, D, Monacis, D, and Limone, P. Active breaks and motor competencies development in primary school: a systematic review. Adv Phys Educ. (2020) 10:233–50. doi: 10.4236/ape.2020.103020

 12. McMullen, J, Kulinna, P, and Cothran, D. Physical activity opportunities during the school day: classroom teachers’ perceptions of using activity breaks in the classroom. J Teach Phys Educ. (2014) 33:511–27. doi: 10.1123/jtpe.2014-0062

 13. Carlson, JA, Engelberg, JK, Cain, KL, Conway, TL, Mignano, AM, Bonilla, EA , et al. Implementing classroom physical activity breaks: associations with student physical activity and classroom behavior. Prev Med. (2015) 81:67–72. doi: 10.1016/j.ypmed.2015.08.006 

 14. Mavilidi, MF, Drew, R, Morgan, PJ, Lubans, DR, Schmidt, M, and Riley, N. Effects of different types of classroom physical activity breaks on children’s on-task behaviour, academic achievement and cognition. Acta Paediatr. (2020) 109:158–65. doi: 10.1111/apa.14892

 15. Mullins, NM, Michaliszyn, SF, Kelly-Miller, N, and Groll, L. Elementary school classroom physical activity breaks: student, teacher, and facilitator perspectives. Adv Physiol Educ. (2019) 43:140–8. doi: 10.1152/advan.00002.2019 

 16. van den Berg, V, Salimi, R, de Groot, R, Jolles, J, Chinapaw, M, and Singh, A. “It’s a Battle… you want to do it, but how will you get it done?”: teachers’ and principals’ perceptions of implementing additional physical activity in School for Academic Performance. Int J Environ Res Public Health. (2017) 14:1160. doi: 10.3390/ijerph14101160

 17. Campbell, AL, and Lassiter, JW. Teacher perceptions of facilitators and barriers to implementing classroom physical activity breaks. J Educ Res. (2020) 113:108–19. doi: 10.1080/00220671.2020.1752613

 18. Watson, A, Timperio, A, Brown, H, Best, K, and Hesketh, KD. Effect of classroom-based physical activity interventions on academic and physical activity outcomes: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. (2017) 14:114. doi: 10.1186/s12966-017-0569-9 

 19. Watson, A, Timperio, A, Brown, H, and Hesketh, KD. Process evaluation of a classroom active break (ACTI-BREAK) program for improving academic-related and physical activity outcomes for students in years 3 and 4. BMC Public Health. (2019) 19:1–8. doi: 10.1186/s12889-019-6982-z

 20. Calella, P, Mancusi, C, Pecoraro, P, Sensi, S, Sorrentino, C, Imoletti, M , et al. Classroom active breaks: a feasibility study in southern Italy. Health Promot Int. (2019) 35:373–80. doi: 10.1093/heapro/daz033

 21. Popeska, B, Jovanova-Mitkovska, S, Chin, M, Edginton, C, Mok, M, and Gontarev, S. Implementation of brain breaks ® in the classroom and effects on attitudes toward physical activity in a macedonian school setting. Int J Environ Res Public Health. (2018) 15:1127. doi: 10.3390/ijerph15061127 

 22. Calvert, HG, Mahar, MT, Flay, B, and Turner, L. Classroom-based physical activity: minimizing disparities in school-day physical activity among elementary school students. J Phys Act Health. (2018) 15:161–8. doi: 10.1123/jpah.2017-0323 

 23. de Greeff, J, Hartman, E, Mullender-Wijnsma, M, Bosker, R, Doolaard, S, and Visscher, C. Long-term effects of physically active academic lessons on physical fitness and executive functions in primary school children. Health Educ Res. (2016) 31:185–94. doi: 10.1093/her/cyv102 

 24. Glapa, A, Grzesiak, J, Laudanska-Krzeminska, I, Chin, M-K, Edginton, C, Mok, M , et al. The impact of brain breaks classroom-based physical activities on attitudes toward physical activity in polish school children in third to fifth grade. Int J Environ Res Public Health. (2018) 15:368. doi: 10.3390/ijerph15020368

 25. Naylor, PJ, Nettlefold, L, Race, D, Hoy, C, Ashe, MC, Wharf Higgins, J , et al. Implementation of school based physical activity interventions: a systematic review. Prev Med. (2015) 72:95–115. doi: 10.1016/j.ypmed.2014.12.034

 26. Masini, A, Ceciliani, A, Dallolio, L, Gori, D, and Marini, S. Evaluation of feasibility, effectiveness, and sustainability of school-based physical activity “active break” interventions in pre-adolescent and adolescent students: a systematic review. Can J Public Health. (2022) 113:713–25. doi: 10.17269/s41997-022-00652-6 

 27. Álvarez-Bueno, C, Pesce, C, Cavero-Redondo, I, Sánchez-López, M, Martínez-Hortelano, JA, and Martínez-Vizcaíno, V. The effect of physical activity interventions on Children’s cognition and metacognition: a systematic review and Meta-analysis. J Am Acad Child Adolesc Psychiatry. (2017) 56:729–38. doi: 10.1016/j.jaac.2017.06.012 

 28. Chan, AW, Tetzlaff, JM, Gøtzsche, PC, Altman, DG, Mann, H, Berlin, JA , et al. SPIRIT 2013 explanation and elaboration: guidance for protocols of clinical trials. BMJ. (2013) 346:1–42. doi: 10.1136/bmj.e7586

 29. Ministerio de Desarrollo Social y Familia. Encuesta CASEN (2022) Chile: Resumen de resultados: Pobreza por ingresos, pobreza multidimensional y distribución de los ingresos. Available at: www.desarrollosocialyfamilia.cl.

 30. Masini, A, Lanari, M, Marini, S, Tessari, A, Toselli, S, Stagni, R , et al. A multiple targeted research protocol for a quasi-experimental trial in primary school children based on an active break intervention: the Imola active breaks (i-move) study. Int J Environ Res Public Health. (2020) 17:1–16. doi: 10.3390/ijerph17176123

 31. Guillaumes, S, and O’Callaghan, CA. Spanish adaptation of the free OxMaR software for minimization and randomization of clinical studies. Gac Sanit. (2019) 33:395–7. doi: 10.1016/j.gaceta.2018.07.013 

 32. Ekelund, U, Poortvliet, E, Nilsson, A, Yngve, A, Holmberg, A, and Sjöström, M. Physical activity in relation to aerobic fitness and body fat in 14-to 15-year-old boys and girls. Eur J Appl Physiol. (2001) 85:195–201. doi: 10.1007/s004210100460 

 33. Robertson, RJ, Goss, FL, Andreacci, JL, Dubé, JJ, Rutkowski, JJ, Snee, BM , et al. Validation of the children’s OMNI RPE scale for stepping exercise. Med Sci Sports Exerc. (2005) 37:290–8. doi: 10.1249/01.MSS.0000149888.39928.9F 

 34. Lambrick, D, Stoner, L, Grigg, R, and Faulkner, J. Effects of continuous and intermittent exercise on executive function in children aged 8-10 years. Psychophysiology. (2016) 53:1335–42. doi: 10.1111/psyp.12688

 35. Ma, J, Le Mare, L, and Gurd, B. Four minutes of in-class high-intensity interval activity improves selective attention in 9-to 11-year olds. Appl Physiol Nutr Metab. (2015) 40:238–44. doi: 10.1139/apnm-2014-0309 

 36. Tabata, I, Nishimura, K, Kouzaki, M, Hirai, Y, Ogita, F, Miyachi, M , et al. Effects of moderate-intensity endurance and high-intensity intermittent training on anaerobic capacity and VO2max. Med Sci Sports Exerc. (1996) 28:1327–30. doi: 10.1097/00005768-199610000-00018 

 37. Rimmer, JA, and Rowland, JL. Physical activity for youth with disabilities: a critical need in an underserved population. Dev Neurorehabil. (2008) 11:141–8. doi: 10.1080/17518420701688649

 38. Rowlands, AV. Accelerometer assessment of physical activity in children: an update. Pediatr Exerc Sci. (2007) 19:252–66. doi: 10.1123/pes.19.3.252 

 39. Calahorro, F, Torres-Luque, G, Lόpez-Fernández, I, Santos-Lozano, A, Garatachea, N, and Carnero, EÁ. Actividad física y acelerometría; orientaciones metodológicas, recomendaciones y patrones. Nutr Hosp. (2015) 31:115–25. doi: 10.3305/nh.2015.31.1.7450

 40. Trost, S, Ward, D, Moorehead, S, Watson, P, Riner, W, and Burke, J. Validity of the computer science and applications (CSA) activity monitor in children. Med Sci Sport Exerc. (1998) 30:629–33. doi: 10.1097/00005768-199804000-00023

 41. Chafouleas, SM, Kilgus, SP, Jaffery, R, Riley-Tillman, TC, Welsh, M, and Christ, TJ. Direct behavior rating as a school-based behavior screener for elementary and middle grades. J Sch Psychol. (2013) 51:367–85. doi: 10.1016/j.jsp.2013.04.002 

 42. Kendzierski, D, and DeCarlo, KJ. Physical activity enjoyment scale: two validation studies. J Sport Exerc Psychol. (1991) 13:50–64. doi: 10.1123/jsep.13.1.50

 43. Motl, RW, Dishman, R, Saunders, R, Dowda, M, Felton, G, and Pate, RR. Measuring enjoyment of physical activity in adolescent girls. Am J Prev Med. (2001) 21:110–7. doi: 10.1016/S0749-3797(01)00326-9

 44. Lambrick, D, Westrupp, N, Kaufmann, S, Stoner, L, and Faulkner, J. The effectiveness of a high-intensity games intervention on improving indices of health in young children. J Sports Sci. (2015) 34:190–8. doi: 10.1080/02640414.2015.1048521 

 45. Selmi, O, Ouergui, I, Levitt, DE, Nikolaidis, PT, Knechtle, B, and Bouassida, A. Small-sided games are more enjoyable than high-intensity interval training of similar exercise intensity in soccer. Open Access J Sport Med. (2020) 11:77–84. doi: 10.2147/OAJSM.S244512 

 46. Dorsey, K, Herrin, J, Krumholz, H, and Irwin, M. The utility of shorter epochs in direct motion monitoring. Res Q Exerc Sport. (2009) 80:460–8. doi: 10.1080/02701367.2009.10599584 

 47. Evenson, KR, Catellier, DJ, Gill, K, Ondrak, KS, and McMurray, RG. Calibration of two objective measures of physical activity for children. J Sports Sci. (2008) 26:1557–65. doi: 10.1080/02640410802334196

 48. Gómez-Álvarez, N, Costa Luengo, H, Alarcón Lamilla, L, Barraza Álvarez, K, Salinas, VE, Olate-Pasten, Y , et al. Influence of physical fitness, anthropometric profile, and biological maturation on technical performance and enjoyment of untrained children who participate in continuous and fractional small-sided games. Children. (2022) 9:1730. doi: 10.3390/children9111730 

 49. Harriss, DJ, and Atkinson, G. Update ethical standards in sport and exercise science research. Int J Sports Med. (2011) 32:819–21. doi: 10.1055/s-0031-1287829 

 50. Sahin, M, and Aybek, E. Jamovi: An Easy to Use Statistical Software for the Social Scientists. Int J Assess Tools Educ. (2019) 6:670–92. doi: 10.21449/ijate.661803

 51. Erwin, H, Fedewa, A, Beighle, A, and Ahn, S. A quantitative review of physical activity, health, and learning outcomes associated with classroom-based physical activity interventions. J Appl Sch Psychol. (2012) 28:14–36. doi: 10.1080/15377903.2012.643755

 52. Bedard, C, St John, L, Bremer, E, Graham, JD, and Cairney, J. A systematic review and meta-analysis on the effects of physically active classrooms on educational and enjoyment outcomes in school age children. PLoS One. (2019) 14:e0218633. doi: 10.1371/journal.pone.0218633 

 53. Gately, P, Curtis, C, and Hardaker, R. An evaluation in UK schools of a classroom-based physical activity programme - TAKE 10! ®: a qualitative analysis of the teachers’ perspective. Educ Health. (2013) 31:73–8.

 54. Banville, D, Dyson, B, Kulinna, PH, and Stylianou, M. Classroom teachers’ and administrators’ views of teaching health and physical education. Eur Phys Educ Rev. (2020) 26:448–64. doi: 10.1177/1356336X19867731

 55. Broad, AA, Bornath, DPD, Grisebach, D, McCarthy, SF, Bryden, PJ, Robertson-Wilson, J , et al. Classroom activity breaks improve on-task behavior and physical activity levels regardless of time of day. Res Q Exerc Sport. (2023) 94:331–43. doi: 10.1080/02701367.2021.1980189 

 56. Daly-Smith, AJ, Zwolinsky, S, McKenna, J, Tomporowski, PD, Defeyter, MA, and Manley, A. Systematic review of acute physically active learning and classroom movement breaks on children’s physical activity, cognition, academic performance and classroom behaviour: understanding critical design features. BMJ Open Sport Exerc Med. (2018) 4:e000341. doi: 10.1136/bmjsem-2018-000341 

 57. Jin, J, Yun, J, and Agiovlasitis, S. Impact of enjoyment on physical activity and health among children with disabilities in schools. Disabil Health J. (2018) 11:14–9. doi: 10.1016/j.dhjo.2017.04.004 

 58. Pan, CY, Chu, CH, Tsai, CL, Sung, MC, Huang, CY, and Ma, WY. The impacts of physical activity intervention on physical and cognitive outcomes in children with autism spectrum disorder. Autism. (2017) 21:190–202. doi: 10.1177/1362361316633562 

 59. Masini, A, Marini, S, Leoni, E, Lorusso, G, Toselli, S, Tessari, A , et al. Active breaks: a pilot and feasibility study to evaluate the effectiveness of physical activity levels in a school based intervention in an Italian primary school. Int J Environ Res Public Health. (2020) 17:1–15. doi: 10.3390/ijerph17124351

 60. McLellan, G, Arthur, R, Donnelly, S, Bakshi, A, Fairclough, SJ, Taylor, SL , et al. Feasibility and acceptability of a classroom-based active breaks intervention for 8–12-year-old children. Res Q Exerc Sport. (2022) 93:813–24. doi: 10.1080/02701367.2021.1923627 



OPS/images/fpubh-11-1243592-g003.jpg
Virtual classrooms teacher

Active break during virtual classrooms

Schoolchildren in virtual 4 minutes - 30 seconds

classrooms

Schoolchildren in face-to- Active break during attendance classrooms
face classrooms &> 4 minutes ~ 30 seconds






OPS/images/fpubh-11-1243592-t001.jpg
Approaches Organizati ACTIVA-MENTE video Duration
In-person classes: students beside their desks Beginning: general instructions Lmin
Teacher’ instructions to the class Physical activity: 6 activities 3min total
Instructions of the video guide Execution of each activity (e.g. skipping, jumps) 205
Virtual classes: students are in front ofa device (tablet, | Recovery and explanation of following activity 105

cell phone, computer)

Instructions from the video guide End: reincorporation to the other class activities 305

Total time ACTIVA-MENTE 4min 305

Min, minutes; s, seconds.






OPS/xhtml/Nav.xhtml




Contents





		Cover



		An active break program (ACTIVA-MENTE) at elementary schools in Chile: study protocol for a pilot cluster randomized controlled trial



		1 Introduction



		2 Aim



		3 Materials and methods



		3.1 Study design



		3.2 Study sample



		3.2.1 Inclusion criteria



		3.2.2 Exclusion criteria









		3.3 Sample size, recruitment, participants and allocation



		3.4 Intervention



		3.5 ACTIVA-MENTE program



		3.6 Implementation, intervention fidelity and teacher training session



		3.7 Procedures, outcomes measures and data collection



		3.7.1 Primary outcome: physical activity level



		3.7.2 Secondary outcomes: on-task classroom behavior



		3.7.3 Secondary outcome: physical activity enjoyment









		3.8 Ethics and dissemination: research ethics approval, consent and confidentiality



		3.9 Data management, data access and dissemination policy



		3.10 Statistical analysis









		4 Discussion



		5 Conclusion



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Abbreviations



		References



















OPS/images/fpubh-11-1243592-g001.jpg
Close-
out

Enrolment

Allocation

TIMEPOINT

N

0

Y

Enrolment:
Eligibility screen
Informed consent
Informed assent

Allocation

INTERVENTIONS:
Intervention Activa-Mente

Control group

ASSESSMENTS:

Sample Characterization

Physical activity level
On-task classroom behavior

Enjoyment






OPS/images/fpubh-11-1243592-g002.jpg
Schools invited to participate
(n=10)

v

Schools enrolment
(consent-assent form returned)

¥

Randomised by school cluster (n=2 schools)

[

v

v

Randomised to intervention group (n=1 school)

Randomised to control group (n=1 school)

v

v

Consent to participate required from parents of children
Assent to participate required from the children

i

Initial intervention (week 1)
assessments
Physical activity
On-task classroom behavior

¥

Initial intervention (week 1)
assessments
Physical activity
On-task classroom behavior

Enjoyment ¢
g ¥
£z — - Mid intervention (week 3)
g8 Mid intervention (week 3) o
2= assessments Physical activity
g2 Physical activity On-task classroom behavior
gk On-task classroom behavior
< 5 ‘
< Enjoyment
v End intervention (week 6)

End intervention (week 6)
assessments
Physical activity
On-task classroom behavior
Enjoyment

assessments
Physical activity
On-task classroom behavior






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

An active break program
(ACTIVA-MENTE) at elementary
schools in Chile: study protocol

for a pilot cluster randomized
controlled trial












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






