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Abstract 
The integration of physical activity into the school day is a key aspect for the 
promotion of “comprehensive school physical activity programs”. The pro-
posal of physical activity breaks, known as “Active Breaks” may provide an 
opportunity to extend the practice of motor activity during curricular hours, 
alternating too many sedentary moments with short-term physical activity. 
The aim was to determine the effectiveness of Active Breaks use on motor 
performance, cognitive engagement and psychological correlates of primary 
school children. The PRISMA protocol was used to conduct a systematic re-
view of EBSCOhost, PubMed, Scopus and Web of Science databases. A total 
of 16 articles met inclusion criteria (Active Breaks based Intervention, a quan-
titative-qualitative analysis between factors included, participants aged 4 to 12 
years). Studies based on extracurricular activities, literature reviews, lectures, 
monographs, dissertations and similar documents were excluded. Results evi-
dence: 1) moderate impact of active breaks in increasing MVPA physical ac-
tivity levels; 2) low efficacy about cardiorespiratory fitness improvement, and 
BMI management; 3) moderate improvement in cognitive engagement, posi-
tive attitude towards physical activity, perceived self-efficacy and behavior in 
the classroom. The integration of Active Breaks during the school day contri-
butes to reconsider the pedagogical and didactic impact of the bodily-motor 
experiences. However, future researches on a rational application and interven-
tion strategies are necessary to evaluate impact and efficacy on didactic process. 
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1. Introduction 

The contribution of physical activity for the promotion of health and the pre-
vention of chronic degenerative pathologies has been amply highlighted by in-
ternational literature, which describes different types of intervention involving 
different sectors and educational contexts: school, sports start-up, sport, public 
health, free time, etc.  

The international guidelines of the WHO recommend, for children and ado-
lescents (5 - 17 years), the practice of at least 60 minutes of moderate to intense 
daily physical activity (WHO, 2014), with an energy expenditure of 3 to 9 METS 
(Norton et al., 2010). Unfortunately, a large percentage of young people and 
adolescents in different countries do not comply with these recommendations 
on the practice of physical activity (WHO, 2014), highlighting an important de-
cline in physical activity levels especially in adolescents (Chan et al., 2017). The 
increase in overweight and obesity in childhood is an important public health 
problem in the short to long term (Bullock et al., 2017). Sedentary lifestyles lead 
to reduced levels of physical activity that strongly affect the rate of obesity, in-
crease the risk factors related to the onset of cardiovascular and metabolic dis-
eases in young people (NCD Risk Factor Collaboration, 2017).  

A recent report highlights how in 2016 81.0% of students aged 11 - 17 years 
were insufficiently physically active (77.6% of boys and 84.7% of girls) and the 
majority of adolescents do not meet current physical activity guidelines (Guthold 
et al., 2019). Furthermore, reduced levels of physical activity reflect not only a 
decline in coordinative and conditional motor performance, especially in the last 
15 years (Huotari et al., 2018), but also a deterioration of cognitive functions and 
of the socio-relational components associated with the practice of motor activity 
(Kao et al., 2018). 

The institutional responses (e.g. the school, public health), to the need to increase 
the motor commitment time of children and young people to combat sedentary 
habits, have had a dual orientation: 1) research of curricular didactic paths, mul-
ti-interdisciplinary, by the schools themselves, modifying the internal organiza-
tion; 2) integration of didactic interventions, proposed by territorial bodies and 
associations, to be carried out in curricular and extra-curricular hours, with the 
presence of expert teachers in the field of movement and youth sport.  

The main actions and organizational methods that promote the practice of 
motor activities in the developmental age (before the age of 18) are approaches 
that fall into one of the following three categories (Beets et al., 2016): 1) expan-
sion of opportunities for children to be active (e.g., carrying out activities before 
entering school or at the end of the lessons or during recreation), 2) extending 
existing opportunities to practice motor activities (e.g., increasing the amount of 
time/sessions relating to physical education or the number of hours per week of 
physical education or starting sport in the afternoon); and/or 3) enhancement of 
the opportunities to perform the motor activities already present in the curricu-
lum, through strategies aimed at increasing motor engagement time, or in which 
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the students are physically active (e.g., increasing the availability of equipment; 
increase of options related to the various sports activities practicable, identifica-
tion of spaces and environments to be used simultaneously, etc.). 

School is an ideal setting for increasing levels of physical activity, since it is the 
place where children spend most of the day during childhood. There are nu-
merous interventions proposed to encourage the practice of physical activity in 
the school context, most of which are structured as multi-component projects 
(Lonsdale et al., 2016), aimed at promotion of active lifestyles and analysis of the 
relationships between the increase in levels of physical activity (PAL) and the ef-
fects on cognitive functions, academic performance and related psychologi-
cal-relational factors. 

In the school environment, motor activities can be promoted during other 
hours of classes, intervals and breaks. Regardless of the organizational modali-
ties, it is worth remembering that increasing periods of physical and sports ac-
tivity at school requires a solid methodological framework and a system for eva-
luating educational processes and educational results obtained, in order to anc-
hor each activity to the curriculum. 

By choosing to alternate and integrate the traditionally theoretical classical 
didactics with enacting and incorporated didactic strategies, some subjects of 
disciplines such as mathematics, geography and languages can be taught starting 
from experiential situations in the gym followed later by theoretical moments. 
Research in this field show that adding PA to the school day can enhance child-
ren’s mathematics performance (Sneck et al., 2019).  

An emerging trend, which deserves great didactic attention, is represented by 
the “Active Breaks”, i.e. the performance of physical activity in curricular hours, 
alternating too many static moments with a brief physical activity capable of 
bringing benefits also for school competences (Carlson et al., 2015). 

According to a recent review (Watson et al., 2018), there are currently three 
ways in which they are currently proposed, in relation to timing, objectives and 
organizational methods: 
 Active breaks as interval/break between two successive lessons; 
 Active breaks carried out within the lesson itself; 
 Physically active lessons, with integration of physical activity into other dis-

ciplinary subjects (e.g. geography, mathematics, geometry, history, etc.). 
However, requests and directives from teachers, a very large and articulated 

school curriculum, greater attention to standardized tests and some constraints 
related to educational institutions are among the main factors that, in fact, limit 
the planning of such interventions in the schools (Mahar, 2011; Watson et al., 
2018; Schmidt, Benzing, & Kamer, 2016). Despite studies have shown that short 
“active breaks” (3 - 15 minutes) are effective in increasing attention levels, aca-
demic performance, enjoyment, the desire to learn and concentration (Donnelly 
& Lambourne, 2011), the type of intervention, duration and methodological ap-
proach are quite different. 
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The aim of this paper is to provide a review based on effects of active breaks in 
primary school regarding 1) levels of physical activity, 2) academic performance, 
3) motor development and 4) related psychological factors, highlighting strengths 
and weaknesses about their rational proposal. 

2. Materials and Methods 

Using the PRISMA model (Moher, Liberati, Tetzlaff, & Altman, 2009), a syste-
matic review of the literature was performed to analyze the relationship between 
active breaks and physical, cognitive and psychological variables of primary 
school children. For the bibliographic search four computer databases were used 
(PubMed, SPORT Discuss, Scopus and Web of Science), selecting articles pub-
lished between 01/01/2009 and 15/10/2019. Three groups of keywords were iden-
tified, using synonyms and similar terms, using the Boolean operator “OR”: 1) 
“active breaks” OR “active school” OR “playtime” OR “playground” OR “re-
cess”; 2) “children” OR “primary school” OR “elementary school” OR “class-
room” OR “lesson” OR “school setting”; 3) “physical activity” O, R “physical 
education” OR “sport” OR “motor activity” OR “sedentary behavior” OR “fit-
ness” OR “energy expenditure”. Subsequently, all the categories were combined 
together using the “AND” operator. The last bibliographic search dates back to 
15/10/2019.  

After removing the duplicates, using the Endnote X9 software, Author 1 and 2 
screened and analyzed, separately and independently, titles and abstracts to iden-
tify eligible articles. If the Author 1 - 2 was uncertain of eligibility, Author 3 as-
sisted with determining inclusion. Following this, full texts were screened and 
coded based on their ability to meet key criteria for inclusion:  

1) Experimental or quasi-experimental studies; 
2) Full text and peer-reviewed articles; 
3) Intervention based on the proposal of active class breaks (excluding multi-

component studies, in which the motor activity proposed in the classroom is the 
only condition of intervention); 

4) Studies that present a quantitative-qualitative analysis between active breaks 
and considered factors: a) levels of physical activity, b) academic performance, c) 
motor development and d) related psychological factors, e) Sample age between 
4 - 12 years (UNESCO, 2012) without physical or intellectual disability. 

Possible disagreements on the selection of works have been resolved through a 
critical discussion between the authors. Studies based on extracurricular activities, 
literature reviews, lectures, monographs, dissertations and similar documents 
were excluded. The following items were used to critically appraise the existing 
empirical evidence provided by the studies included in the systematic review: 1) 
Validity of measures provided or available from external source; 2) Blinded out-
come assessment (assessor blinded); 3) Presented baseline characteristics sepa-
rately for treatment group (age + sex + at least one outcome measure); 4) Dro-
pout described with less than 30% drop out at follow up. Data from the final in-
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cluded studies was then extracted, summarised and analysed, reporting: 1) au-
thor(s)/year of publication/location; 2) experimental design/sample/age; 3) in-
tervention; 4) duration of the study; 5) results. This was checked by all the au-
thors. 

3. Results 

The initial database search produced 1087 results; 28 additional works have been 
added deriving from other sources. After removing the duplicates (513), 602 ar-
ticles were analyzed on the basis of title and abstract, and 70 eligible articles were 
analyzed in full text (Figure 1). 

54 studies were excluded because they did not meet the inclusion criteria: mul-
ticomponent project (16%), intervention not carried out in class or curricular 
hours (37%), non-specific focus on active breaks (25%), no experimental inter-
vention (8 %), sample age (8%), teacher training (4%) and other variables consi-
dered (2%). 

Sixteen studies were selected, analyzed and included in the review. The studies 
considered present a sample ranging from 18 (Bershwinger & Brusseau, 2013) to 
1346 participants (Calvert et al., 2017), aged 6 - 12 years; 3 studies also include a 
sample of teachers (Carlson et al., 2015; Martin & Murtagh, 2015; Martin & 
Murtagh, 2016). The studies were conducted in the Netherlands (de Greeff et al., 
2016a; de Greeff et al., 2016b), Switzerland (Schmidt, Benzing, & Kamer, 2016), 
Italy. 
 

 
Figure 1. Review process. 
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(Calella et al., 2019), Macedonia (Popeska et al., 2018), Ireland (Martin & 
Murtagh, 2015; Martin & Murtagh, 2016), Poland (Glapa et al., 2018), Australia 
(Watson et al., 2018) and the United States (Bershwinger & Brusseau, 2013; Cal-
vert et al., 2017; Carlson et al., 2015; Erwin, Koufoudakis, & Beighle, 2013; Fu & 
Burns, 2018; Harris & Chen, 2018; Whitt-Glover et al., 2011). 

Ten studies (Bershwinger & Brusseau, 2013; Calvert et al., 2017; Carlson et al., 
2015; Calella et al., 2019; Erwin, Koufoudakis, & Beighle, 2013; Martin & Mur-
tagh, 2015; Martin & Mourtagh, 2016; Whitt-Glover et al., 2011; Fu & Burns, 
2018) propose to evaluate the relationship between active breaks and MVPA 
physical activity levels. Three studies analyze the impact of active breaks on 
children’s motor development (de Greeff et al., 2016a; de Greeff et al., 2016b; 
Harris & Chen, 2018), while 4 studies consider other associated variables, in-
cluding academic performance, behavioral factors, executive functions and at-
tention (Carlson et al., 2015; Schmidt, Benzing, & Kamer, 2016; Watson et al., 
2018). 

Furthermore, five studies are aimed at analyzing the effects of physical active 
breaks using technologies (Erwin, Koufoudakis, & Beighle, 2013; Fu & Burns, 
2018; Popeska et al., 2018; Harris & Chen, 2018; Glapa et al., 2018), especially in 
the form of Brain Breaks®. 

Most of the studies involve a mixed assessment, integrating and combining 
objective methods (accelerometer or pedometer) with subjective methods (diary, 
diary, self-report) for the evaluation of correlated factors. 

The frequency with which the interventions are proposed is variable, and is 
closely linked to their duration: 
 Interventions > 10 minutes, proposed maximum 2 times a day or 2 - 3 times 

a week; 
 3 - 5 minutes interventions, also offered 3 - 5 times a day, every day. 

The duration of the intervention protocol ranges from a minimum of 5 days 
(Erwin, Koufoudakis, & Beighle, 2013) to a maximum of 2 years (Calvert et al., 
2017): 46% of the studies have an observation period of less than 3 months, 26% 
between 3 months and one year, while the remaining 26% has a duration greater 
than or equal to one school year. 

Eight studies (60%) use the accelerometer (7 studies) or the pedometer (1 
study) as a tool for the objective assessment of physical activity levels, while the 
SOFIT (6%), based on direct observation, falls among the tools for subjective 
evaluation. 

To assess motor performance, the Eurofit (13%) and Fitnessgram protocols 
are used, especially the PACER Test (13%). The questionnaires proposed for the 
analysis of correlated factors are generally adapted versions of already structured 
questionnaires, including Attitudes to Physical Activity Scale (Mok et al., 2015), 
60-item Classroom Behavior and Assets Scale (Lee et al., 2009), PANSAS-C (short 
version; Ebesutani et al., 2012), or derived from other studies and intervention 
protocols (Androutsos et al., 2014). The Golden Stroop Test (Strauss, Sherman, & 
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Spreen, 2006), the Digit Span Backward and Visual Span Backward Test (Wech-
sler, 1987), M-WCST (Cianchetti, Corona, & Foscoliano, 2007) and D2-R Test 
(Brickenkamp & Zillmer, 1998) are used for the evaluation of executive functions. 

School performance is assessed by the WARP test (Wheldall & Madelaine, 
2013) and Westwood One Minute Tests of Basic Number Facts (Westwood, 
2000). The results show an increase in MVPA physical activity levels in 53% of 
the studies; only 13% did not show significance between LAF and active breaks.  

As regards the analysis of motor performance, the results are quite conflicting; 
however, there is limited evidence concerning the improvement of cardiorespi-
ratory capacity (Fu & Burns, 2018) associated with the practice with AVG, and 
the management of BMI (de Greeff et al., 2016a). 

Regarding the associated psychological factors and cognitive functions, some 
studies show an improvement in cognitive engagement and attention factors 
(Schmidt, Benzing, & Kamer, 2016; Popeska et al., 2018), perceived self-efficacy 
(Watson et al., 2018) and classroom behavior (Whitt-Glover et al., 2011); only 
one study did not report statistically significant data (Fu & Burns, 2018). 

Table 1 shows a more detailed analysis of the studies reviewed. 

4. Discussion 

The integration of physical activity into the school day is a key aspect for the 
promotion of “comprehensive school physical activity programs”. However, the 
attention paid to raising students’ academic performance, the limited time availa-
ble and some institutional constraints are factors that limit the opportunities for 
the practice of physical activity. 

Short periods of this activity, carried out in the classroom, represent a modern 
intervention strategy to increase the levels of physical activity in the school en-
vironment. From a methodological point of view the teacher can choose whether 
to temporarily interrupt the didactic activities and to propose a short pause of 
physical activity, active breaks, or to associate this activity to the contents of the 
lesson, active lessons (Turner & Chaloupka, 2016). 

The present literature review found 16 studies evaluating the effects of active 
breaks in primary school on 1) levels of physical activity, 2) academic perfor-
mance, 3) motor development and 4) related psychological factors. Most of the 
studies showed an improvement in the variables considered, following the par-
ticipation in physical activity programs in the classroom. 

As far as physical activity and academic performance are concerned, the re-
sults are discordant with previous reviews in which it was highlighted that the 
general level of physical activity was positively associatedor was not associated 
with results related to the academic field (Szabo-Reed et al., 2019). This is prob-
ably linked to the different type of activity proposed. All the works included in 
the current revision have tended to show an increase in physical activity levels. 

The effects on acute improvement of behavioral factors, as well as cognitive 
and psychological factors, are consistent with the international literature analyzed.  
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Table 1. Reviewed studies. 

Authors, 
Years 

Country Sample Objective Intervention Durata 
Assessment 

Tools 
Results 

Whitt-Glover 
et al., 2011 

Forsyth, 
North 

Carolina 
(USA) 

EG 
(immediate 

intervention) = 4 
schools; 

ES_2 (delayed 
intervention) = 3 

schools; 

CG = 1 school; 

Age = 8 - 11 years 

Evaluated a policy 
implementation 

intervention for to 
increase in-school PA 
in elementary schools 

in Forsyth County, 
North Carolina, 
in a randomized 

study with a 
delayed intervention 

control group 

Introduce 
10-minute 

PA breaks in 
classrooms 

on schedules 
determined 
by teachers 

2 
semesters 

SOFIT 
(adaptedversion; 

Samuels et al., 
2010) 

Students in classrooms 
engaged in Instant 
Recess exhibited 

statistically significant 
increases in light (51%) 
and moderate-intensity 
(16%) PA and increases 
in time spent in on-task 

behavior (11%). 
Control schools 

experienced similar 
benefits after they 

began implementing 
Instant Recess. 

Bershwinger 
& Brusseau, 

2013 

Western 
New York, 

USA 

N = 18, 
M = 11, 
F = 7; 

Age = 9.2 ± 4 
years 

Determine the 
impact of classroom 
teacher led activity 
breaks on the step 

counts and 
moderate-to-vigorous 

physical activity 
(MVPA) of 4th grade 

children at school 

5 - 15 minutes 
of physical 

activity, 
1 - 3 times 

a day 

2 weeks 

Accelerometers, 
The New 
Lifestyles 
NL-1000 

(New Lifestyles, 
Lee Summit, 

MO) 

Children significantly 
increased both their 

steps and MVPA. 

Erwin, 
Koufoudakis, 

& Beighle, 
2013 

USA 

N = 54, 
M = 27, 
F = 27; 

Age = 8 - 12 years; 

Describe PA levels 
and intensity 
during indoor 
recess using 

PA dance videos 

15 - 20 minutes of 
PA using 

DVD 
dance videos 

5 days 
Accelerometers, 

ActiGraph 

Participants averaged 
17.66 minutes in 

indoor recess (22.22%) 
was spent in 

moderate-to-vigorous 
physical activity 

(MVPA), and 45.70% 
in low-intensity 

physical activity (LPA) 
totaling 67.92% of 
total recess time. 

Boys accumulated 
a higher percentage 

of MVPA and total PA 
compared to girls. 

Carlson 
et al., 2015 

California, 
USA 

N (students) 
= 1322; 

Age = 6 - 11 
years; 

N (teachers) 
= 397; 

To investigate the 
relation of classroom 

physical activity 
breaks to students’ 

physical activity and 
classroom behavior 

10 minutes 
of classroom 

activity 
breaks a day 

1 years 

Accelerometers 
Actigraph 
GT3X+, 
teacher’s 

questionnaire, 
an adapted 

version of del 
60-item 

Classroom 
Behavior and 
Assets Scale 

(Lee et al., 2009) 

Minutes/day of activity 
breaks was positively 

associated with 
students’ MVPA. 
Implementation 
was negatively 
associated with 

students having a 
lack of effort in class, 
and student MVPA 

was negatively 
associated 

with students being 
off task or inattentive 

in the classroom. 
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Continued 

Martin & 
Murtagh, 

2015 

Limerick, 
Ireland 

N = 28, M = 14, 
F = 14; 

Age = 8 - 9 years; 

1 teacher, 
age = 33 years 

Evaluates the effects 
of a behaviour change 
intervention, which 

encourages the 
integration of 

physical activity 
into the teaching of 

academic lessons, on 
physical activity 

levels of students. 

Two active 
intervention 

lessons 
(one English 

and one 
Mathematics) 

lasting an 
average of 

18 min 
(5.5% of the 
school day) 

5 days 

Accelerometers, 
Toy Box (adapted 
from Androutsos 

et al., 2014) 

The teacher and 
students were very 
satisfied with the 

programme. Therefore, 
changing teacher 
behavior towards 
using physically 

active teaching methods 
is a promising way of 
increasing children’s 

physical activity levels. 

de Greeff 
et al., 2016a 

Netherlands 

N = 388; 
Age = 8.1 ± 0.7 

years; 

EG = 181; 

CG = 195; 

Investigate effects 
of physically active 

academic lessons on 
body mass index 

(BMI) and physical 
fitness in primary 
school children 

Physically 
active 

academic 
lessons for 
22 weeks 

22 weeks 
Test Eurofit 

(Adam 
et al., 1988) 

Positive effects on BMI 
in third-grade children, 

but had no effects on 
cardiovascular and 
muscular fitness. 

de Greeff 
et al., 2016b 

Netherlands 

N = 499, 
M = 226, 
F = 273; 

Age = 8.1 ± 0.7 
years; 

EG = 249; 

CG = 250; 

Investigate the effects 
of physically active 
academic lessons 
on cardiovascular 
fitness, muscular 

fitness and 
executive functions 

Physically 
active 

academic 
lessons for 2 
consecutive 
school years, 

22 weeks 
per year, 

three times a 
week, with a 
duration of 
20 - 30 min 
per lesson 

2 years 

Test Eurofit 

(Adam et al., 
1988) 

Golden Stroop 
(Strauss, 

Sherman, & 
Spreen, 2006), 

Digit span 
backward and 

Visual span 
backward 

(Wechsler, 1987), 
M-WCST 

(Cianchetti, 
Corona, & 

Foscoliano, 2007) 

Larger improvement 
in speed-coordination 

and a lower 
improvement in 

static strength for the 
intervention group 
compared with the 

control group. 
No significant change 
in executive functions. 

Schmidt, 
Benzing, & 

Kamer, 2016 

Bern, 
Switzerland 

N = 92; 

Age = 
11.77 ± 0.41 

years 

Disentangle the 
separate and/or 

combined effects 
of physical exertion 

and cognitive 
engagement induced 
by physical activity 
breaks on primary 
school children’s 

attention 

4 experimental 
conditions: 

1) combo group 
(physical activity 

with high cognitive 
demands), 

2) cognition 
group (sedentary 

with high 
cognitive 

demands), 
3) physical 

group 
(physical 

activity with 
low cognitive 

demands), 
and 

4) control group 
(sedentary with 
low cognitive 

demands) 

3 weeks 

D2-R test 
(Brickenkamp & 
Zillmer, 1998); 

PANSAS-C 
short version, 

(Ebesutani 
et al., 2012); 
Borg Scale 

(Borg, 1998) 

Positive affect during 
the interventions 

mediated the effect 
between cognitive 
engagement and 
focused attention 
as well as between 

cognitive engagement 
and processing speed. 
Cognitive engagement 
was the crucial factor 
leading to increased 

focused attention and 
enhanced 

processing speed. 
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Continued 

Martin & 
Mourtagh, 

2016 

Limerick, 
Ireland 

N = 197, 
Age = 8.9 ± 1.0 

years;  
EG = 98 students, 

age = 8.8 ± 1.0 
years,  

n = 5 teachers; 
CG = 117 
students, 

age = 9.1 ± 0.9 
years,  

n = 5 teachers; 

Assess the 
effectiveness of the 

“Active Classrooms” 
intervention, which 

integrates movement 
into academic lessons, 

on MVPA levels of 
primary school 
children during 
class-time and 
throughout the 

school day 

Active academic 
lessons taught by  

the classroom 
teacher over an  
8 week period. 

8 weeks 

Accelerometers, 
Toy Box 
(adapted 

from Androutsos 
et al., 2014) 

Significant difference 
for change in daily class 
time MVPA levels was 
identified between the 
treatment and control 
groups from pre- to 

post-intervention and 
this difference was 

maintained at  
follow-up. 

No significant 
difference for change 
in school day MVPA 

levels from pre- to 
post-intervention 

or follow-up. Teachers 
were highly satisfied 
with the programme. 

Calvert 
et al., 2017 

California, 
USA 

N = 1346, 
M = 52%, 
F = 48%; 

Age = 6 - 11 years 

Investigate how 
CBPA contributes 
to school-day PA 

in the form of 
total school-day 

step counts 

Classroom Breaks 
Physical Activity 
of 1 - 5 minutes, 
6 - 10 minutes 
or >10 minutes 

2 years 
Accelerometers, 

Acti Graph 
GT3X 

CBPA appears to 
provide equal PA 
benefits for both 
genders, and to 

potentially minimize 
the decline in PA, 
especially among 

older students 

Fu & Burns, 
2018 

Western 
USA 

N = 62,  
M = 30, 
F = 36; 

Age = 11.6 ± 0.5; 

EG = 33; 

GC = 32; 

Explore the effect of 
an active video 
gaming (AVG) 

lassroom curriculum 
on health-related 
fitness, school day 

steps, and motivation 
in sixth graders 

AVG curriculum 
for 30 minutes 
per day, 3 days 

per week, 
for 18 weeks 

18 weeks 

PACER Test 
(Meredith & Welk, 
2010), pedometer 

and self-report 
(Gao et al., 2008; 

Harter, 1978; 
Scanlan et al.,  

1993; 
Ommundsen 
et al., 2008; 

Xiang et al., 2006; 
Guay et al., 2000; 

Goudas & 
Dermitzaki, 2004) 

Significant 
group × time 

interaction for PACES 
laps. No statistically 

significant interactions 
for step counts or any 

of the motivational 
variables 

Popeska 
et al., 2018 

Stip and 
Strumica, 

Macedonia 

N = 283, 
M = 155, 
F = 128; 

Age = 9.21 ± 0.97; 

EG = 152 
(M = 86, 
F = 66, 

Age = 9.24 ±  
0.82years); 

GC = 131 
(M = 69,  
F = 62, 

Age = 9.18 ± 1.13) 

Explore the effects 
of Brain Break® 

activities on interest 
and motivation for 

physical activity 
among schoolchildren 
and the contribution 

of such activities 
on learning for 

health and holistic 
development. 

Interventions in 
classroom 

settings—based 
Brain Break® video 

exercises were 
introduced in the 

experimental group 
during a period of 

three months 

3 months 

Questionnaire 
Attitudes 

toward Physical 
Activity Scale, 

(Mok et al., 2015) 

Positive effects of the 
applied Brain Break® 
video exercises as an 

interventional program. 
The study confirms 

the effect of application 
of Brain Break® video 
exercises on children’s 
attitudes for physical 
activity, motivation 

for PA, internalization 
of movement habits 

as personal good. 
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Continued 

Harris & 
Chen, 2018 

Michigan, 
USA 

N = 116, 
M = 59, 
F = 57; 

age = 10 - 11 
years; 

EG Fitbit-O = 29; 
GS PAEB-C = 31; 

CG = 56; 

Examine 
the effects of a 

4-week 
technology-enhanced 
physical activity (PA) 

interventions 
on students’ real-time 

daily PA and 
aerobic fitness levels 

Intervention group 
participating in 
daily physical 

activity engaging 
the brain with 

Fitbit Challenge 
(PAEB-C), another 
intervention group 

wearing Fitbits 
only (Fitbit-O) 

daily, five days per 
week, or the 

comparison group 

4 weeks 
PACER 

(FitnessGram®) 

The PAEB-C students 
showed significantly 

higher steps and 
minutes of being 
very active and 
fairly active and 
lower minutes of 
being sedentary 
daily than the 

Fitbit-O group. 

Glapa 
et al., 2018 

Poland 

N = 326, M = 170, 
F = 156; Age = 

9.74 ± 1.06 years; 

EG = 264 
(M = 132, F = 132, 
Age = 9.6 ± 1.08 

years); 

GC = 62 (M = 38, 
F = 24, Age = 10.1 

± 0.92 years) 

Examine the 
effectiveness of the 

Brain Breaks® Physical 
Activity Solutions in 
changing attitudes 

toward physical 
activity of school 

children in a 
community in Poland 

Physical activities 
two times per day  

in three to five 
minutes using Brain 
Breaks® videos for 

four months 

4 months 

Attitudes toward 
Physical Activity 

Scale 
(Mok et al., 2015) 

Time-by-group 
interaction effects 
in “Self-efficacy on 

learning with 
video exercises”. 

Watson 
et al., 2018 

Melbourne, 
Australia 

N = 374, 
Age = 8 - 10 

years; 

GS = 123 
(M = 50%, 
F = 50%, 

Age = 9.22 ± 0.61 
years); 

GC = 218 
(M = 54%, 

F = 46%, 
Age = 9.07 ± 0.63 

years) 

Assess the feasibility 
and efficacy of a 

6-week pilot active 
break program 

(ACTI-BREAK) 
on academic 
achievement, 

classroom 
behaviour and 

physical activity 

3 × 5 min active 
breaks into 

classroom routine 
daily 

6 weeks 

WARP test 
(Wheldall & 

Madelaine, 2013), 
Westwood One 
Minute Tests of 

Basic Number Facts 
(Westwood, 2000); 
Direct Behaviour 

Rating Scale e 
Classroom 
Behaviour 
and Assets 

Survey-Teacher 
(adapted; 

Chafouleas 
et al., 2013); 

accelerometers 

Significant intervention 
effects were found for 
classroom behavior 

at the individual level; 
effects were stronger 
for boys (than girls. 
No effect was found 

for classroom behavior 
at the whole class level, 

reading, math or 
physical activity. 
PP findings were 

similar. 

Calella 
et al., 2019 

Italy 
n = 47 

Age = 8 - 9 years 

Develop and 
evaluate the 

feasibility of a 
classroom-based 

intervention which 
integrates PA 

during the school 
time, and assess 

its potential effect 
on reducing 

inactivity in primary 
school children 

Four exercises, based 
on fundamental 
movement skills 
and gross motor 

coordination, which 
differed for each 

session at a set time: 
—1st session 8:40 
Stretching; —2nd 

session 9:40 Running 
and jump; —3rd 

session 11:40 Upper 
limb exercises; 

—4th session 12:40 
Lower limb exercises 

4 months Acti Graph GT1M; 
questionnaire 

Reduction of inactivity 
of 12 min and an 

equivalent increase in 
PA levels (5 min 

MVPA). Girls showed 
lower time spent in 

light and moderate PA 
and higher amount of 

inactivity than boys and 
responded better to the 

intervention. The 
satisfaction of children 
and teachers was high. 
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A recent literature review supports how the regular practice of physical activity, 
short breaks and interventions aimed at increasing levels of physical activity po-
sitively encourage children’s cognitive functioning (Donnelly et al., 2016). Some 
studies have shown a positive association between the practice of physical activ-
ity before the lesson (for example during the break/recreation) and the behavior 
in the classroom during the following lessons (Whitt-Glover et al., 2011). One 
study reported a mild to moderate improvement in the attention focused fol-
lowing the proposal of active breaks for primary school students (Mahar, 2011). 

The positive effects on neuro-psychological and cognitive factors are trans-
ferable also in contexts and populations different from the purely scholastic one. 

Active breaks, carried out for example during the working day, are generally 
proposed to promote active lifestyles to increase safety in the workplace (Dewitt 
et al., 2019), highlighting positive effects of short periods of physical exercise on 
neuro-cognitive factors on an adult population. 

The importance of physical activity in the classroom was also supported by 
the project Physical Activity across the Curriculum (PACC; Donnelly et al., 
2017). 

The physically active school lessons of moderate intensity have in fact im-
proved the overall performance on a standardized test, related to academic per-
formance, by 6% compared to a reduction of 1% for the control group. The re-
sults show a slight increase in the number of students per week, compared to 
students with less than 75 minutes of PAAC per week (Donnelly & Lambourne, 
2011). 

Therefore, the interruption of educational activities resulting in a proposal for 
physical activity would represent an important and significant strategy to im-
prove behavior during subsequent activities and to involve students more in the 
contents of the lesson, generating a favorable and competence-oriented motiva-
tional climate. 

However, this hypothesis is purely speculative, and more research is needed to 
confirm it. These results can encourage teachers to consider implementing physi-
cal activity programs in the classroom, alleviating concerns about reducing on-task 
behavior due to the interruption of school routines. 

Furthermore, an emerging trend that deserves great attention is represented 
by the “Brain Breaks”, that is, the holding of short intervals reserved for physical 
activity in curricular time mediated by technology. The proposal of tasks can 
take place through organizational methods and with different learning objectives 
aimed at the development of physical efficiency, at the acquisition of motor skills 
and interdisciplinary and transversal skills, even if the evidence in this regard is 
quite limited. In developmental age this contribution is particularly important 
because it allows the teacher to re-orient the use of video games/technologies to 
promote, at the same time, motor activities in a natural and virtual environment 
at the same time. 

Results emphasize not only how these methods are effective for increasing the 
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levels of physical activity in a sample of primary school children, but also how 
these strategies are favorably received and used by the teachers themselves, ge-
nerating a continuity of interventions. 

The use of technologies in curricular teaching in relation to active breaks can 
therefore be envisaged first of all to expand the set of contents and equipment 
traditionally used in the classroom and in the school context in general, to de-
velop the students’ motivations and their availability to the use, allowing the 
teacher to use diversified environments, mobilizing useful factors for the qualit-
ative improvement of the didactic process. 

5. Methodological and Didactic Implications 

The opportunity to carry out added periods or intervals in which to practice 
physical activities can help teachers (both generalist and PE) to anchor these ex-
periences in a pedagogical and curricular teaching framework in which takes 
place the learning and health promotion processes of the student. 

Not being able to change the number of curriculars aimed at physical education, 
introduce a daily and weekly break, or a different organized school recreation, al-
lowing to integrate teaching strategies to improve the playful atmosphere in the 
classroom, attention and intrinsic motivation to motor activity, developing life 
skills and academic performance, using the interval most appreciated by the 
students. 

Short active breaks established a didactic intervention strategy whose aim is 
not simply the improvement of physical activity levels and the motor skills de-
velopment; this method of intervention should be conceived and developed in 
continuity with the disciplinary contents, expanding and extending new and dif-
ferent opportunities for interdisciplinary and transversal relationships. Related 
to physical education, this would represent an opportunity to link its own con-
tents and learnings, with other disciplinary fields.  

Interventions should be structured and proposed in relation to specific objec-
tives and aimed at: 
- Increase physical efficiency; 
- Increase in physical activity levels; 
- Allow motor skills learning and motor development coordination; 
- Development of interdiscpilinary relationships between school learnings. 

The contents, moreover, should be proposed through different teaching styles, 
which implies the mediating role of teacher in the learning-teaching process. 

The classroom environment or other school setting takes on pleasant, emotion-
ally engaging places, where the usual day based on theoretical teachings is inter-
rupted, dividing the curricular school-time through bodily-motor experiences 
that contribute to make learnings significant.  

In relation to the effectiveness of the educational and organizational proposal, 
it is not possible to draw definitive conclusions regarding the organizational as-
pects, because of the wide heterogeneity of the factors involved and the related 
results. 
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6. Conclusion 

The didactic choice to carry out the recreation in a different way from the tradi-
tional one or to offer active breaks during the school day, contributes to recon-
sider the pedagogical and didactic contribution of the bodily-motor experiences. 

Recently, the school setting has been considered the privileged context to edu-
cate children to acquire not only motor skills and knowledge but also healthy 
habits and develop the educational process for body and movement. 

If studies on the risks of children’s sedentary behavior and the benefits of motor 
experience on cognitive-motor and social development processes continue to 
increase, provide and integrate motor and physical activity in the school day of 
children and young people will become more important. 

This organizational strategy in primary school can continue in the following 
ages, generating in the individual the perception of the value of physical activity 
and taking place in different places, for example the workplace, with significant 
benefits for the health of citizens. 

The future studies envisaged concern, in particular the relation between 1) type 
of intervention, 2) duration of the intervention, 3) content and still teaching, 4) 
continuity with interdisciplinary learning, 5) methods and assessment tools, to 
determine the effectiveness of these organizational methods and to underline. 

Finally, in the perspective of body and movement education, the activation of 
intervals in which to carry out physical activities during the day is especially ap-
propriate when children spent a lot of time sitting in the classroom. Active break 
can be understood as an indispensable part of the school day, provided it is inte-
grated on a solid methodological basis. 

Future research on a rational application and proposal of active breaks, there-
fore, it is necessary to observe directions, teaching and organizational, evaluating 
educational processes and outcomes. 
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