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Abstract

In recent years several studies have been carried out attesting to the importance of motor education within Primary
schools. The integration of physical activity into the school curriculum is a way to increase levels of movement by
interrupting static moments produced by the traditional lesson, and in unison, stimulate with active methodologies
the acquisition of more complex content and making them more motivating. Motor exercises are therefore not only
beneficial or health-based but, when linked with cognitive objectives, they can also improve school learning. A sys-
tematic review has been carried out on the main search engines to understand the results obtained in the cognitive,
motor and educational fields at European level and beyond, reflecting on any adjustments to be made or taking for
example those experiments that have obtained positive needs, as a sample for a strengthening of motor activity in
primary school, still not always carried out also at institutional level and not easy to investigate in this particular
target audience.

Negli ultimi anni sono stati condotti numerosi studi che attestano 1’importanza dell’educazione motoria all’interno
della scuola primaria. L’integrazione dell’attivita fisica nel curriculum scolastico € un modo per aumentare i livelli di
movimento interrompendo, i momenti statici prodotti dalla lezione tradizionale e, all’unisono, stimolare con meto-
dologie attive I’acquisizione di contenuti pitt complessi e renderli piu motivanti. Gli esercizi motori non sono quindi
solo benefici o basati sulla salute ma, se collegati a obiettivi cognitivi, possono anche migliorare 1’apprendimento
scolastico. E stata effettuata una revisione sistematica sui principali motori di ricerca per comprendere i risultati ot-
tenuti in ambito cognitivo, motorio ed educativo a livello europeo e non solo, riflettendo sugli eventuali adeguamenti
da apportare o prendendo ad esempio quegli esperimenti che hanno ottenuto bisogni positivi, come campione per un
potenziamento dell’attivita motoria nella scuola primaria, ancora non sempre svolto anche a livello istituzionale e di
non facile indagine in questo particolare target di riferimento.
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1 Equally distributed contribution. Manuela Valentini: planning and coordination. Alice Mercatelli: bibliographic
research.
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Introduction

Physical activity in evolutionary age acquires a primary role; specifically, movement leads
to the development of numerous benefits on children’s health. Several studies have shown that
increasing levels of physical activity in school improves school performance and cognitive
functions (Diamond et.al., 2007 p. 1387—1388). The World Health Organization, (WHO), in
2010 developed a series of recommendations on physical activity for children and young people
between the ages of 5 and 17; carry out at least 60 minutes of moderate to vigorous physical ac-
tivity, in which at least three times a week, aerobic activities, strengthening muscles and bones
must alternate. WHO states that physical activity is important to improve health in prevent-
ing the development of many pathologies such as obesity, cardiovascular diseases, metabolic
diseases, anxiety and depression, and in bones (WHO, 2010). Surely through regular sports
activities and practice, young people can find free, structured movement and sports games.
There are individual or group games in which children and adults can experience different
areas, motor, cognitive, affective, social and relational. Once in contact with the peer group,
the educator guides them to confront and clash with their own selves, with others and with the
environment in compliance with shared rules. Game-sport activities, starting the sport, gradual-
ly, preparatory, where there are inherent ethical, formative, educational values that are found in
the social sphere. Proposed are also movement games drawn from the popular tradition where
you can still have memory of a past that connects to a present, made of knowledge, skills lost
but important to pass on to the younger generations. The discovery of a motility inherent in
man, ancestral, where hiding-reappearing, chasing-stopping, taking-running, etc. they are lived
experiences where the little one finds a sense of his motility. The school is considered the place
and environment in which children live and learn to behave on a social, relational and motor
level. In this educational context, specific skills and abilities are learned and then increasingly
complex movements are developed (McMullen et.al., 2018, p.3). A useful physical activity be-
cause it allows: a) to develop adequate physical behaviors; b) a physically active life bringing
benefits to present and future health. To increase the levels of physical activity, consequently, it
is necessary to intervene in the school environment because it is the one in which children spend
most of their time (Watson et.al., 2017, p. 2). Their safe zone and the teacher where to work to
propose the movement as much as possible. Over the years, numerous and different method-
ologies have been tested to try to make changes in the educational-didactic field, by inserting
physically active moments within the school curriculum.

1. Material and methods

This systematic review starts from the database of the University of Urbino Carlo Bo, where
keywords such as “Physical Activity” and “School Achievement” have been inserted. More use
has been made of PubMed, Science Direct, BioMed center and Ebsco electronic bibliographic
databases, scientifically valid and reliable sites for published results. No other databases were
used because they reported searches that were not relevant with the application for departure.
The inclusion criteria were 1) association between the motor, cognitive and psychological area,
observing the effects on school performance (2) age: only studies carried out in Primary schools
, in children aged between six and 11, have been analyzed 3) only the most recent studies con-
ducted between 2000 and 2020 (4) experimental research only 5) from different countries: the
United States, Canada, Australia, Tokyo, Denmark and Norway. In bibliographic research, stud-
ies of systematic revisions such as “Physical Activity, Fitness, Cognitive Function, and Aca-
demic Achievement in Children: A Systematic Review” (Donnelly et. al., 2016 pp. 1197-1222)
because while analyzing the relationship between physical activity and the various physical and
psychological components, content consistent with the aspects considered, the survey method-
ology is not among the inclusion criteria, compared to more different studies. No other databas-
es were used because they reported research that was not relevant to the starting question: none
of the works focused much on the medical part, such as the study of “Putting Physical Activity
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Where it Fits in the School Day: Preliminary Result of the ABC for Fitness Program”(Katz et.
al, 2010 pp. 1-10) which analyzes the problem of non-physical activity in children with physical
causes that may arise such as childhood obesity. This research, therefore, while considering the
physical part, does not deal with school performance. Another example is “Be smart, exercise
your heart: exercise effect on brain and cognition”(Charles H. Hillman, Kirk I. Erickson and
Arthur F. Kramer, 2014 pp. 59-65) which predicts the benefits of physical activity on the cogni-
tive realm of humans and that of animals: excluded because the animal is not the subject of this
study. All research referring to the Scuola of Infanzia (3-6) was also excluded, such as the study
of “Rationale and Methods of the Movi-da 10!” (Sdnchez-Lopez et al., 2019 pp. 1-10) with the
Movi-da 10 programs for preventing and combating adiposity, conducted on children aged four
and six. The strategy was to include research dealing with two main elements: physical activity,
specifically physical exercises, large-scale physical-motor and up-to-motor, and moto rapacity,
associated with school performance i.e. learning and school performance related to two impor-
tant disciplinary fields 1) logical-mathematical and 2) linguistic (bed-writing).

The studies then analyses and deepens the following topics:

1. Importance of physical and motor activity in Primary schools

2. The importance of the development of motor skills in children in order to promote
adequate psycho-motor growth
Development of significant learning environments
4. Cognitive development of the child
5. New teaching methodology based on physically active learning

W

The aim of this bibliography research is to:
1. Analyze the role of physical activity within Primary schools
2. Understand the meaning and importance of movement for children of evolutionary age.

In summary, movement not only benefits the physical part but can also support and help the
psychical part. In fact, we want to demonstrate how the motor area is connected to the cognitive
one, starting from school, to help children build meaningful learning. A bibliographical research
project included 13 studies analyzing this correlation, specifically:

Authors .
Number of o Experiment Search
Year . Activities . Results .
Children Duration engine
Country
1. The “Active
Smarter Kids”
intervention
has three com-
RC‘;S?‘I"Eld ponents: . Combining physical activity
eir K. . ear
etal 2. 90 minutes of N Y be | With teaching disciplines se- | .
g - ovember cience
1129 ph.y51f:a1 acti ems to be a useful model for .
2016 vity in class 2014 ) ) . Direct
3. 5minutes a Juns 2015 stimulating school learning
Norway day of active in the weakest children.
breaks
4. 10 minutes a
day of phy-
sically active
tasks.
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but serve as active
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increase the levels
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Source: own processing
2. Results

In all research analyzed, primary results were calculated using standardized tests aimed at
evaluating school performance and skills. Physical activity has been calculated by the acceler-

ometer. The fun or motivation was analyzed with questionnaires, focus groups and semi-struc-
tured interviews.

Motor tests most utilized:

TEST
Authors Year AGE WHAT EVALUATES Results
NAME
]97.4. first Evaluate body control and | Results are marked
edition. s .
. 5-14 coordination. Includes in a separate table
Kiphard and | 2007 most . .
o~ Ktk years | balance exercises to run as | by gender. There is
Schilling up-to-date . X s
.. old quickly as possible within | a table for boys and
edition . )
a time of 20 seconds. one for girls.
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Ulrich

1985

TGMD

3-10
years
old

Composed of two
below-scales: one that
evaluates locomotor skills
and object control, the
other that evaluates skills
with the ball.

It is used to identify
children with gross motor
development.

The results are
evaluated on a scale
of 1 to 0 depending

on the presence or
absence of such
criteria.

Zimmer and
Volkamer

First edition
1987, second
2006

MOT
4-6

4-6 ye-
ars old

Evaluate motor skills such
as locomotion, stability,
object control, and motion
skills.

The results are
observed in 20-25
minutes.

Ulrich

2000

TGMD-

3-10
years
old

The performance of large
movement. Specifically,
motor skills and movement
skills.

The results are
evaluated on a scale
of 0 to 1. 0 indicates
the absence of a per-
formance and 1 the

presence. The time
of administration is

15-20 minutes.

Bruininks
R.H and
Bruininks
B.D

2005

BOT-2

4-21
years
old

Investigate the develop-
ment of large and fine
motor skills. Identify

individuals with deficits in
coordination.
It consists of 53 items divi-
ded into 8 sub-tests.

The results vary
according to the
individual items, on
a scale of 2 points
to 13.

Henderson,
Sugden,
Barnett

2007

M-ABC

4-12
years
old

Evaluate movement in chil-
dren. Specifically, manual
dexterity skills, ball skill
and balance ability. It has
32 items and is divided into
4 age groups.

The results are
awarded on a six-
point scale: five
corresponds to the
weakest performan-
ce and zero to the
best performance.

Schenkel-
berg et al.

2018

Cmsp

3-5ye-
ars old

Assess locomotor abilities
(jumping, sliding, gallo-
ping) and ability to control
objects (roll, slide, kick,
take, and throw).

The results were
awarded by attribu-
ting 1 point if the
ability was present
and 0 if it was
absent.

Ulrich

2019

TGMD-

3-10
years
old

Evaluate and observe the
performance of 13 motion
skills. These are divided
into two subcategories: in
the first there are locomo-
tor skills and in the second
instead those with the ball.

The results are
calculated on a scale
of 0 to 1. 1 indicates
the presence of that

performance and 0
when it is absent.

Source: own processing
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Tests to evaluate school results in Primary schools are different, but most studies use three
types of tests. The first is the Wechsler Individual Achievement Test-Third Edition (WIAT-III).
This scale is a tool of proven reliability and validity (Wechsler, 2009) and aims to measure
improvements or deterioration in children’s educational performance. WIAT-III is administered
individually by trained and qualified research staff, followed by a researcher who must carefully
check the scores of all tests (Lambournea et.al., 2013, p. 4). In the literature the test that is used
most to evaluate mathematical performance is the MG test. Its use can be found in a 2016 re-
search conducted by Have et al. The study was conducted from August 2012 to May/June 2013,
and the test battery included measurements of; mathematical skills, cognitive functions, crea-
tivity, aerobic capacity, and physical activity (Have etal., 2016 p.5). All tests were performed at
participating schools or in the classroom or gym, except for the cognitive function test which
was performed in a room with up to two students. Specifically, this has an administration time
of 45 minutes and consists of 24 activities that evaluate mathematics in terms of understanding
quantities, numbers, relationships, addition, and geometry. MG is a common test material often
used in Danish Primary schools and used for more than 25 years. It is a multiple-choice test
and the different response options have been selected in such a way that they refer to typical
mistakes made by students. This then provides a score that reflects the participant’s math skills
and is conducted individually with paper and pencil in a separate class without help. Two tests
are used to evaluate spelling and reading performance levels: The One-Minute Test and a spell-
ing test. They were used, for example, in a randomized 2015 study by Mullender-Wijnsma et
al. Children’s reading ability in the research was assessed using the One-Minute test, which
specifically implies that children must read aloud as many words as possible in one minute; this
exercise is then repeated with a file with several other words. The files on the spelling include
two parts: in the first the teacher reads a sentence and repeats a word from it, the children must
then write that word correctly. The second part is to identify spelling errors individually in some
words. This research also aimed to measure school success in mathematical skills, with another
specific test: The Speed Test-Arithmetic that evaluates mathematical speed performance; to
execute as many sums as possible within one minute. This test is carried out individually and
the contents change according to the age of the children but specifically involves the sense of
numbers, arithmetic, algebra, geometry and fractions. For example, in the second and third
primary schools the test gives great importance to the resolution of mathematical problems, in
the fourth and fifth classes instead the focus shifts to algebra and fractions. This study found
that children who participated in active classes for 22 weeks showed significant improvements
in math skills and spelling (Mullender-Wijnsma et.al., 2015 pp. 2-3). The One-Minute test was
also used in another 2017 study as a tool for evaluating mathematical skills. This research, in
fact, aimed to evaluate the improvement in school performance by activating an intervention
that required teachers to integrate active breaks within the school day (Watson et.al., 2017 pp.
7-8). The school results were evaluated with two tools differentiated according to the discipline
that was considered: the reading results were observed with the WARP test (Wheldall and Mad-
elaine, 2013); the mathematical results with the One-Minute test. WARP is designed to monitor
the fluidity of reading in students between the age of two and five and asks children to read
200 words in one minute (Wheldall and Madelaine). Manual for the Wheldall assessment of
reading passages WARP, 2013. The number of words read correctly in that minute indicate the
student’s level of fluency in reading. This tool has three initial evaluation steps and a series of
progressive steps. The administration is done by an experienced primary school teacher, who
will individually have each child take the test (Watson et.al., 2017 pp. 8-9). The one-minute
test, on the other hand, was designed for the Australian school environment. It has 33 elements
that each focus on different topics on operations: addition, subtraction, multiplication, and divi-
sion (Westwood 2000 p. 108.). A primary school researcher with qualifications and experience,
will administer the test to the whole class at the beginning and end of the intervention. These
two evaluation tools were essential for measuring children’s educational performance, which
is improved in the classes participating in the intervention. The ACTI-BREAK program was
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designed to be efficient in terms of time and feasibility to promote physical activity in schools
and thus combat a sedentary lifestyle (Watson et.al., 2017, p.10). The relationship between in-
creased physical activity and improvement in school performance has not always been demon-
strated. In fact, nine researches have shown that, by raising the time spent on physical activity,
there are improvements in school performance. For example, in the (Physically Active Math
and Language Lessons Improve Academic Achievement: A cluster Randomized Controlled Tri-
al (Mullender-Wjnsma et al. , 2016) the “F&V” intervention positively improved mathematical
and spelling performance compared to children in the control class; classroom-based physical
activity improves children’s math achievement — A randomized controlled trial (Have et al. ,
2018) showed that the integration of physical activity into mathematics improved children’s
scientific performance. Certainly, beneficial to positively develop mathematical skills. Unlike
in four searches (Donnelly et. al., 2017; M. McMullena et.al., 2018; van den Berg et.al., 2019;
Vazou and Skrade, 2016) this report has brought neither improvement nor deterioration. An
increase in fun, motivation and greater involvement by children in taking physically active
lessons has emerged. Enjoyment and pleasure are in fact intrinsically motivating components
if they are added to the school lesson (Vera van den Berg et. al., 2019 pp.1-14). This indicates
that the new teaching and methodological strategies should not have as their sole objective the
increase of school performance but also to develop programs that increase the levels of fun,
socialization and motivation.

3. Discussion

According to the studies considered here, we can claim that this research is divided into two
categories:

1. Those that focus on the effect of active breaks within the school curriculum

2. Those that instead integrate physically active learning moments into school lessons

Active breaks

Specifically, we mean those studies that have introduced physical moments active in stat-
ic lessons within school lessons. Breaks could last from five to ten minutes and could include
physical exercises of different difficulty: from the simplest to those that require more con-
centration. For example, the study conducted by Egger et. al in 2019 examining the effects
of different physical exercises used at school in the form of physically and cognitively active
breaks (Egger et. 2019 pp.1-20). Similarly, the ACTI-BREAK program devised by Watson,
et al. al (2017) focused on the integration of active breaks lasting five minutes (Watson et.al.,
2017 p. 1-11). The first study examines the effect on school performance of different types of
activity (Egger et.al., 2019 pp1-20), in the second, the exercises proposed to children include
activities of different difficulties: from the simplest to those requiring more concentration
(Watson et.al., 2017, p. 1-11). However, the results of both research show that implementing
active breaks within the school setting increases motor performance and improves school
performance. From this comparison we can therefore deduce that active breaks are innova-
tive strategies that are able to improve learning. The physical exercises to be proposed must,
however, have the following characteristics: initially prepare easy activities and then get to
the execution of more challenging exercises, so it will be important over time, to increase
the difficulty of the exercises that must be proposed taking into account both the physical
objectives and cognitive ones. During active breaks, physical and cognitive performance
must be combined, such as having a certain type of movement shown by the teacher linked
to a keyword. Also, in the 2020 study conducted by Mo Ching Mok et. al, we understand the
importance of interrupting normal school lessons with active breaks that improve the attitude
of children towards their health and towards physical activity (Mo Ching Mok et al., 2020

pp.1-11).
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Physically active learning

A 2017 study (Donnelly et.al., 2017) had the goal of implementing physical activity in the
school curriculum, not in the form of active breaks but by requiring the teacher of discipline to
hold at least two 10-minute lessons a day in which children practiced physical activity. Active
breaks, in fact, serve as dynamic moments to interrupt the normal course of lessons and to in-
crease the levels of movement of children, but this intervention instead considered movement
as a teaching methodology used by the teacher to explain concepts related to a specific disci-
pline. Other research had the effect of a physical activity integration program in the classroom
to promote school learning and performance, such as research conducted by Have et. al (2016
pp-1-11) which associates physical activity with mathematical results. This intervention in fact
consisted in teaching mathematics in an active way based on the idea that if a phenomenon is
connected to bodily experience, it can be better understood. The results showed that physical
activity in the classroom improved children’s educational performance and cognitive abilities.
Other studies, such as that of Vazou et. to (2016), have et. al (2018) and finally the one designed
by Hraste et. al (2018) aimed to evaluate the effect of the integration of physical activity in
mathematics lessons (Vazou et.al., 2016 pp.1-16; Have et. al., 2017 pp.1-11; Hraste et. al., 2018
pp-1-14). These three works have shown that physically active lessons produce an improve-
ment in mathematical skills and facilitate school learning by also raising children’s movement
levels, thus producing positive effects on both cognitive and physical components. Unlike the
research conducted by Van den Berg et. al (2019) which wanted to observe the effect of a jug-
gling program on mathematics teaching: it did not detect improvements or worsening in school
performance; however, he stressed that although school results have not reported significant
improvements, this program has raised the levels of enjoyment of the same. Enjoyment and
pleasure are in fact intrinsically motivating components if they are combined with the school
lesson (Vera van den Berg et. al., 2019). Another study conducted by McMullen et.al (2018) had
also reported among its results greater involvement and fun by the children of the intervention
group (McMullen et.al., 2018 pp.1-32). This indicates that the new teaching and methodologi-
cal strategies should not have the sole objective of increasing school performance but develop-
ing programs that increase the levels of fun, socialization and motivation.

Motivation and fun

In fact, learning is shown to improve when associated with positive emotions such as joy and
pleasure. The integration of movement into classrooms therefore increases children’s levels of
fun by giving them the opportunity to learn better. One way to increase involvement in physical
activity is to vary the teaching proposal of the activities as much as possible to make them more
enjoyable, as is also reported by a study conducted by Resaland et. (2016) in which the research-
ers tried to structure the intervention by designing three types of activities: physically active
activities conducted in the classroom or outdoors, the integration of active breaks and finally
the active homework. The results of this study not only showed that physically active lessons
stimulated and facilitated learning in mathematics but also implemented children’s levels of fun.
This solicitation is due to two factors: first of all to the different types of activities proposed
and secondly to the integration of movement with mathematical contents allowing to find the
answer to a problem by incorporating the movement and therefore to become an active subject
who experiences experiences and learns in a meaningful way. Motor activity not only benefits
the physical part but can also support and help the psychic part (Resaland et. al., 2016 pp.1-7).

Limitations and problems encountered

Physically active lessons are educational strategies that can be adapted in every school
context and can be used in different disciplines. However, this feature does not make them flex-
ible because they are not easy to implement. In fact, most research has shown that teachers are
concerned about the implementation of active lessons. The limits found were those of space and
time. That is, the active programs were structured on times that ranged from 20 to 30 minutes
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requiring teachers to take children to safe places such as gyms. The program “Thinking while
Moving in English” (Mavilidi et. al., 2019, pp. 1-12) was the first to be flexible and organized
on the teacher’s requests. This project, in fact, leaves the freedom for educators to decide how to
implement the activities. Teachers were free to design, develop and integrate movement-based
programs according to class needs, thus overcoming space and time barriers and promoting the
dissemination of this new methodology. In addition, all the research showed that the teachers
of the intervention group before implementing these activities had to participate in seminars,
lectures held by experts and refresher courses (Mavilidi et. al., 2019, pp. 1-12). Training is very
important because when you want to experiment with a new methodology, it is advisable to
study and deepen the topic to evaluate the strengths and weaknesses, contextualize the context,
the most effective interventions to implement and compare the results.

Conclusions
All the studies examined were considered because they were the ones which best deepened
and enriched the research question with practical examples. Specifically, it has been seen that
Primary School is the setting where it is best to increase the levels of physical activity by pro-
posing to the pupil’s movement content aimed at school objectives. Physically active learning is
an experiential form, of doing, of acting, combined with thinking that brings benefits both phys-
ically and cognitively. What is the situation in Italian Primary Schools? In the National Guide-
lines for the Curriculum, we read: “Motor education is therefore an opportunity to promote
cognitive, social, cultural and affective experiences” (National guidelines for the nursery school
curriculum and the first cycle of education. Annali 2012, p.76). Contextualizing this writing, we
can assert that physical education within Primary School should not be a simple repetition of
physical exercises but acquire formative, pedagogical value, through which the child can live
experiences of various kinds. The curriculum of most Italian schools devotes little time to phys-
ical activity. In fact, the latter is not only practiced a few hours a week but is very often seen
as an alternative and not important subject to be carried out. The little attention given to it, in
addition to generating discontent in the children who prefer it above all, involves physical and
social problems. Physical education is very popular with pupils because it offers the opportunity
to play, have fun, move, cooperate, relate and socialize. The integration of motor work into the
school day in Italian schools is a difficult innovation to put into practice due to space and time
problems. First, because very often the classes are small compared to the number of children it
can contain, therefore even muscle stretching could hinder the exercise of the partner. Secondly,
because the inclusion of some physical exercises in school lessons may require additional hours
to be practiced. These limitations would make it difficult to carry out physically active lessons:
it is therefore necessary to rethink the spaces and times more suited to the students.
Strengths for the teacher in using physically active learning:
1. Improvements in educational performance and in the development of social attitudes
based on cooperation, collaboration and respect
2. Helps children with difficulty to learn better
3. Active lessons could also be held in the corridors or at other schools of the school, as
well as in gyms
4. Active lessons used as moments of review, recovery or enhancement then inserted
within the design as important moments to devote a precise time to Physically active
learning is in fact an innovative methodology that brings benefits on a physical, cogni-
tive and social level (Dewey, 1951). Its insertion within the Italian school is certainly
difficult and takes a long time, since the structure of the school lesson is still, in many
situations, characterized by the frontal lesson and the use of the textbook with static and
sedentary moments of sitting hours. at the desk. A different way of doing school that
provides an adaptation to the frontal lesson made not only of moments of group work,
training workshops, also of planning of didactic paths based on the cognitive value
shared with the body-kinesthetic experiences that must find space and time every day
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at school to achieve meaningful learning that focuses on the subject who experiences
and knows with the body and with the senses (Dewey, 1951). A pupil-child-Person left
free to move, relate, experiment, to find and autonomously build their own knowledge,
understand it and internalize it. A knowledge that passes through the body, more imme-
diate, allows it: an experiential, concrete, agitated knowledge to develop new ones; to
raise physical activity levels, improve motor skills; to foster new social relationships.
A way of doing school where the pupil can learn while having fun: a trilogy that is too
important because it contains everything he needs.
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