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ABSTRACT

Active breaks (AB) are an opportunity to improve physical activity levels
(PAL) and factors related to academic performance (AP). The aim was
to investigate the efficiency of AB on the PAL and AP of students. 15
studies were selected according to the following inclusion criteria: a)
studies published between 2020 and 2024; b) participant aged from 8
to 15. The consulted databases were SPORTDiscus, PubMed and Web
of Science. This short review highlights the benefits of AB on the
learning process.

Le pause attive (PA) sono un'opportunita per migliorare i livelli di
attivita fisica (LAF) e i fattori correlati al rendimento scolastico (RS).
L'obiettivo & quello di indagare I'efficacia delle PA sui LAF e RS degli
studenti. Sono stati inclusi 15 studi con i seguenti criteri: a) pubblicati
tra il 2020 e il 2024; b) campione di eta tra 8 e 15 anni. | database
consultati sono SPORTDiscus, PubMed e Web of Science. Questa breve
revisione evidenza i benefici delle AB sul processo di apprendimento.
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Introduction

The decline in levels of physical activity during childhood and adolescence
constitutes a concerning phenomenon on various levels, including organic-
metabolic, cognitive, and emotional-relational, as it entails a quantitative and
gualitative reduction in experiences lived through bodily movement and physical
activity.

In recent years, interdisciplinary studies on the centrality of bodily
experience in the educational process have highlighted the importance of guiding
educational pathways according to a holistic approach to promote the unity of the
individual, emphasizing application contexts and educational mediation (Stodden
et al., 2023).

Experiences lived through the body and physical activities promote the
educational process of the individual through reciprocal relationships between
cognitive, emotional, motor, and social development. In particular, the contribution
of physical activity to cognitive processes has gained significant emphasis:
neuroscientific research has confirmed that sedentary habits inhibit learning, with
repercussions on brain functioning, neuroplasticity, and neural connections
(Olivieri, 2016).

Within the field of educational neuroscience, the paradigm of Embodied
Cognition (EC) has emerged as an emerging scientific approach (Gomez-Paloma,
2009), aiming to emphasize how cognitive and linguistic activities can be influenced
by children's bodily-motor experiences.

EC (embodied cognition) considers behaviour as the result of the body in
action, emphasizing the subordination of cognition to the body (Berthoz, 1998) and
highlighting the strong link between perception-action and cognitive processes,
especially executive functions (Glenberg et al., 2013).

The body and movement thus emerge as two fundamental nuclei within
the educational process, capable of contributing to the promotion of awareness,
autonomy, and the acquisition of motor skills by students (Belgianni, 2017). Even in
the school context, experiences lived through the body and the practice of physical
activity are valuable for the development of cognitive processes, influencing
students' learning modalities (Latino et al., 2020).

In particular, educational experiences lived through the body and active
participation facilitate the construction of knowledge also thanks to the possibility
of generating positive emotional experiences (Gomez Paloma, 2015).

Among the tasks of the school is, therefore, that of designing good
practices, emphasizing the guidelines of neuroeducation, to be integrated into the
curriculum through innovative interventions aimed at active learning, with greater
emphasis on the relationship between learning, corporeality, and emotions (Gomez
Paloma, 2016).



Several studies have emphasized the centrality of physical activity for the
realization of educational mediations with learning related to curricular disciplines.
The association of mathematical content with bodily-motor experiences proposed
in class or during physical education lessons, for example, is capable of generating
meaningful learning.

The direction is already outlined by the National Guidelines (MIUR, 2012)
which guides the contribution of physical activities at school towards the growth of
the individual, outlining the directions of the curriculum towards the following
directions of the educational process: a) through the body and movement, b) of the
body and movement, and c) to the body and movement.

Education through the body and movement does not occur randomly but
requires the teacher to function as educational mediation, highlighting the
contribution of physical education to the promotion of learning in all curricular
areas.

The importance of identifying, designing, and implementing innovative
pedagogical approaches (Paniagua & Istance, 2018) that are able to stimulate
students' motivation in learning settings emerges. The contribution presents a
short review of the literature, through databases (SPORTDiscus; Pubmed; Web of
Science), in order to highlight the educational contribution of active breaks in the
curriculum of primary and lower secondary schools.

1. Active breaks: What purposes?

In the school context, physical education faces numerous challenges that
hinder physical activity practice and the promotion of active lifestyles. In order to
increase opportunities for physical activity in schools, interventions aimed at
ensuring numerous and diverse motor experiences and quality physical education
are necessary (Cale, 2023).

In the European context, the promotion of multicomponent and
interinstitutional projects oriented towards health has indeed received
considerable momentum. These interventions include a series of educational
activities achievable through different organizational modalities and in various
contexts (Bull et al., 2020).

With the aim of integrating physical activity into everyday life and
increasing the time children and young people spend being physically active, Babey
et al., (2014) evaluated four types of approaches adoptable within the school
system:

- Pre-school programs;

- Motor activity and sports programs post-school,

- Extending the school day to provide 60 minutes of physical education;

- Short intervals (10 minutes) of motor activity during the school day.



This allows innovative interventions aimed at increasing motor activity
practice in curricular teaching to be categorized into one of the following three
categories (Beets et al., 2016):

- Expansion of existing curricular opportunities for children to be
active;

- Extension of opportunities to be physically active;

- Enhancement of opportunities to engage in motor activities already
present in the curriculum, through targeted strategies to increase
motor engagement time.

Evidence emphasizes that among the factors related to the need to
increase the time children are physically active in school, there is a predominance
of motivations predominantly attributable to the biomedical field, which consider
physiological and organic-metabolic aspects, overlooking the importance of the
contribution of physical education to the development of social, affective, and
emotional skills. In the context of health-promoting schools, educational actions
should instead promote qualitative rather than quantitative motor learning (Saiz-
Gonzalez et al., 2024) and represent opportunities to promote positive behaviours
and engage children in correct lifestyles (McLennan & Thompson, 2015).

Among the most common interventions carried out to increase
opportunities for being physically active are active breaks (Porter et al., 2024),
which are an effective educational strategy to interrupt long periods of sedentary
behaviours with brief 5-10 minute periods of playful motor activities during the
school day (Bailey et al., 2023; Masini et al., 2023).

This educational strategy allows for various purposes, including:

a) Contributing to achieving the recommended 60 minutes of daily physical

activity for health;

b) Improving student behaviours;

c) Improving attention and memory with positive effects on academic

performance;

d) Promoting learning and motor development.

Consistent with the American Academy of Pediatrics (AAP), which
emphasizes the importance of recess and defines it as the most enjoyable time for
children (Murray & Ramstetter, 2013), active breaks can be introduced at the
beginning, during, or at the end of the school day.

Brief bouts of physical activity allow children to process knowledge specific
to disciplines through movement, which, if intentionally proposed, allows for
generating connections between learning, with the material before or after the
break.

Consistent with international guidelines (WHO, 2020), active breaks offer
the possibility of increasing the quantitative aspect of physical activity by involving
students in motor activities and increasing daily motor engagement time. Likewise,



this methodological framework allows for stimulating the qualitative aspect of
physical activity in the learning process, favoring the interconnection of different
cognitive, emotional, and relational factors: interdisciplinary bonds can be
generated through cognitive-motor connections, thanks to the relationships
between the contents of curricular disciplines and motor activity.

In this sense, motor activity assumes the role of mediator of learning,
linking active learning interventions to the curriculum, methodologically.

The implementation of active breaks identifies:

- Motor interventions not anchored to the curriculum;

- Interventions attributable to the curriculum;

- Active breaks with a higher cognitive load, capable of being challenging

and engaging student participation (Salmon et al., 2020).

Proposals for learning through movement also allow for generating fun
during physical activity practice, increasing the levels of intrinsic motivation of each
student (Vitali et al., 2019).

Therefore, implementing active breaks in teaching can be an effective
intervention to increase children's levels of physical activity, improve cognitive
processes, and evaluate their direct and indirect effects on academic achievement
and classroom behaviours.

The design of educational proposals concerning active breaks allows for
adapting them to the needs of students, making them inclusive and accessible to
all. In this sense, they represent a sustainable intervention within the school
environment, thanks to the simplicity of implementation that does not require the
use of specific equipment.

The American Academy of Paediatrics (AAP) has issued recommendations concerning
recess periods within the school day (Murray, R., & Ramstetter, 2013), stating that:

1. Itisanecessary break in the school day; it promotes improvement in children's
social, emotional, physical, and cognitive aspects and should not be denied for
reasons related to academic success or punitive reasons;

It impacts mental processes and, consequently, academic performance;
Breaks should be structured to provide sufficient leisure opportunities for
students;

It does not replace physical education;

5. It contrasts with long periods of sedentary behaviours and can contribute to
achieving the recommended 60 minutes of physical activity according to
international guidelines. It represents an optimal tool for reducing the risk of
overweight;

6. Itissafe and well-supervised.




A recent approach aimed at implementing active breaks in education is the
TAB model (Natalie J. et al., 2024), which considers active breaks not as separate
interventions from lessons but as curriculum-embedded proposals. The model
identifies five types of active breaks for effective teaching:

1. Structured breaks with integrated physical activities within the lesson
structure, during which students respond to questions or prompts through
movement.

2. Transition breaks involving active movements during specific phases of the
lesson.

3. Management breaks involving interruptions and physical activity practice
for 20-30 minutes, whether integrated into the curriculum or not.

4. Energizing breaks with high-intensity motor demands.

5. Learning breaks aimed at actively promoting and consolidating knowledge
through embodied learning opportunities.

Among the rising trends, numerous studies have been conducted to
evaluate the use of "Brain Breaks." These are short intervals of physical activity
during the school day, facilitated using technology. This allows for varying
organizational methodologies and directing interventions using different
technological tools that offer a range of physical activity-related videos capable of
generating enjoyment during physical activity. In this way, attitudes toward
physical activity can be favourably changed, resulting in reduced sedentary
behaviours (Zhao et al., 2023).

2. Methods
Fifteen studies were selected (Table 1), analysed, and included in this short
review. The inclusion criteria were as follows:
a) Studies published between 2020 and 2024;
b) Participants in the studies aged from 8 to 15;
c) Studies presenting the effectiveness of active breaks on physical activity
levels and executive functions (attention, memory);
d) Systematic reviews were excluded.
The studies were selected from the following databases: SPORTDiscus,
PubMed, and Web of Science.



AUTHORS OBJECTIVES RESULTS
Mavilidi et al., 2020 Effects of AB on EF and MP MNEF
TMMP
Masini et al., 2020 Effects of AB on EF MNEF
Galle et al., 2020 Effects of AB on PAL M PAL
Graham et al., 2021 Effects of AB on EF MNEF
Fiorilli et al., 2021 Effects of AB on EF and MP NEF
MNMP
Mufioz-Parrefio et al., 2021 Effects of AB on EF NEF
Ruiz Ariza et al., 2021 Effects of AB on EF NEF
Arribas-Galarraga &  Maiztegi- | Effects of AB on EF NEF
Kortabarria, 2021
Mendoza-Mufioz et al., 2022 Effects of AB on PAL MPAL
Zask et al., 2022 Effects of AB on PAL MPAL
Méndez-Giménez & Pallasa- | Effects of AB on EF MNEF
Manteca, 2023
Garcia Vallejo et al., 2023 Effects of AB on PAL MPAL
Rodriguez-Maimédn, 2023 Effects of AB on PAL MPAL
Rosa-Guillamon & Carrillo Lopez, | Effects of AB on EF MNEF
2024
Maiztegi-Kortabarria et al., 2024 Effects of AB on EF MNEF

Table 1. Selected studies

3. Results

Of the fifteen studies included in this short review, ten articles investigated
the effectiveness of active breaks on children's executive functions (Mavilidi et al.,
2020; Masini et al., 2020; Fiorilli et al., 2021; Mufioz-Parrefio et al., 2021; Ruiz Ariza
et al., 2021; Arribas-Galarraga & Maiztegi-Kortabarria, 2021; Méndez-Giménez &
Pallasd-Manteca, 2023; Rosa-Giullamon & Carrillo Lopez, 2024; Miztegi-Kortbarria
et al.,, 2024), and five considered the implementation of active breaks in the
curriculum to increase physical activity levels and improve motor skills learning,
coordination development, and fitness improvement (Gallé et al., 2020; Mendoza-
Munoz et al., 2022; Zask et al., 2022; Garcia Vallejo et al., 2023; Rodriguez-Maimodn

2023).




Concurrently, two studies also addressed the effectiveness of active break
interventions on math academic performance (Mavilidi et al., 2020; Fiorilli et al.,
2021).

The selected evidence has demonstrated that short sessions of physical
activity introduced during the school day, in both primary and secondary schools,
can contribute to enhancing the educational process.

Indeed, from the analysis of the works, it emerges that the implementation
of active breaks in education can increase not only students' daily physical activity
levels, providing an additional opportunity to move and stay active during the day,
but also improve students' attention and concentration levels, as well as their
performance in curricular subjects such as mathematics.

Overall, the choice to integrate active breaks into the school setting can be
effective both in academic performance and physical activity levels and related
factors.

Conclusions

The choice to implement active breaks in the school setting represents an
innovative educational strategy capable of producing significant benefits for
students' development process.

This short literature review has analysed the effectiveness of active breaks in
increasing students' physical activity levels, countering long periods of sedentary
behaviour, and promoting qualitative learning.

Through active breaks, it is possible to adapt and contextualize learning,
expanding and reinforcing the relationship between teachings.

Active breaks allow for generating positive behaviours in the classroom due
to their contribution to the development of executive functions, fundamental for
improving academic performance and academic success.

In this direction, the school as a place where students spend much of their
day could set up active learning settings in which the student is the protagonist of
their own learning.

In conclusion, the effectiveness of active breaks on physical activity levels
and factors related to academic performance allows considering such interventions
as an effective strategy to promote a healthier and more stimulating learning
environment, oriented towards competence. A didactic research perspective is to
include active breaks in the planning of curricular activities to integrate them during
lessons, classifying interventions according to educational objectives and well-
defined methodological guidelines.
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