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Abstract

Several studies suggest that physical exercise promotes wellbeing and ameliorate cognitive functioning. Here we in-
vestigate whether physical education and sport, such as artistic gymnastic practice improves cognitive, affective and
social skills in a nine-year old child with specific learning disorders (SLD). We implemented a motor intervention
program articulated in basic artistic gymnastic exercises and evaluated its effectiveness in developing and enhanc-
ing the child’s skills and competences. The participant received 32 sessions (2 per weeks) of the motor intervention
program over 10 months. Several dependent measures were monitored, such as praxis abilities, cognitive functions
and individual engagement. Results showed that the child exhibit increased praxis abilities (in terms of laterality of
space movements and balance responses), cognitive functioning (in terms of number of produced motor combina-
tions) and social skills (in terms of motivational engagement). In conclusion, motor intervention programs based
on artistic gymnastic are recommended to enhance coordination abilities and social skills in individual affected by
learning disabilities.

Questo lavoro di ricerca ha origine dall’analisi di come il movimento, 1’educazione motoria e lo sport, in particolare
la ginnastica artistica, possano aiutare i bambini con disturbi specifici di apprendimento, disprassici e non lateraliz-
zati a migliorare le loro abilita prassiche e le loro competenze cognitive, affettive e socio-relazionali. Lo studio de-
scrive 1’osservazione di una bambina di nove anni con una diagnosi di disturbo specifico dell’apprendimento (DSA)
con marcate difficolta nelle abilita prassiche. E stato implementato un programma di sviluppo motorio costituito
da esercizi di ginnastica artistica di base e tarato sulle specifiche esigenze cognitive e prassiche della bambina per
promuovere lo sviluppo di specifiche competenze di coordinazione motoria, cognitive e socio-relazionali. Il pro-
gramma si € svolto in un arco temporale di 10 mesi con una cadenza bisettimanale. I risultati mostrano uno specifico
miglioramento nelle abilita prassiche (lateralizzazione dei movimenti ed equilibrio), di memoria (in termini del nu-
mero di combinazione motorie riprodotte) e socio-relazionali (in termini di numero di volte che la bambina prendeva
I’iniziativa al gioco con I’insegnante o le compagne). In conclusione, si evidenziano le potenzialita educative che
lo sport e il movimento hanno durante 1’eta evolutiva sia nel contesto sociale che in quello scolastico, permettendo
di creare contesti inclusivi in cui ogni ragazzo ha pari opportunita e puo sviluppare al massimo le sue potenzialita
individuali. In particolare, il programma motorio proposto puo rappresentare un valido ausilio per il miglioramento
delle abilita prassiche nei soggetti con disturbi specifici di apprendimento.
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Introduction

Sport plays an important social role as it represents an educational tool and transmits posi-
tive universal values that contribute to the promotion of the inclusion, participation and social
aggregation and is an instrument of prevention (Caplan, 1965) and psycho-physical well-being
(WHO, 1948).

CONI (Italian National Olympic Committee) has always been committed to ensuring that
sports practice is increasingly widespread among young people starting from the school envi-
ronment, through sporting proposals and specific training interventions and is committed to
foster motor practice, physical and sports with the aim of spreading awareness and culture of
movement among the population.

Even the “National guidelines for the nursery and primary school curriculum” of 2012 give
a lot of importance to the body and movement considered, since preschool, as an important
means of relating to oneself and others.

In addition, numerous medical and scientific researches have shown that regular sporting
activity brings the subject in developmental age and his body multiple benefits on a physical,
psychological, cognitive and motivational level (Carthy, 2018).

This contribution arises from the analysis of how movement, motor education and sport, in
particular artistic gymnastics, can help children with specific learning disorders (SLD) (Law
170/2010; APA, 2014) to improve practical and cognitive skills as well as affective and so-
cio-relational skills.

In particular, the case of a nine-year-old girl with a specific learning disorder has been
examined and a motor development programme has been proposed to her, consisting of basic
artistic gymnastics exercises calibrated to her specific cognitive and relational needs, in order to
support her praxic and cognitive skills as an assistance to the school intervention.

The observation and the motor development program took place during the hours of training
in the gym. The child’s skills were assessed at two different stages: before (December 2019) and
after the program submission (October 2020). The child has been following the motor develop-
ment programme for 10 months, regularly carrying out a series of exercises specially prepared
on the basis of the methods described below.

The aim of the research is to demonstrate the effectiveness of the motor program as an aid
for the improvement of praxis and cognitive skills in subjects with SLD'.

1. The relationship between the improvement of executive functions
and cognitive development

The term “Executive Functions” (EF) was used for the first time by Muriel Lezak, in 1938,
in order to consider the types of cognitive abilities that allow a person to perform an independ-
ent, adaptive and targeted action.

The ability to program and plan a sequence of acts or actions to achieve a purpose, their
inhibition, problem solving and self-control are also part of the EF.

Three components of executive functions have been identified that characterize the most

1 This work is the result of Giorgia Ferracuti’s master’s thesis in Pedagogical Sciences.
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complex cognitive processes, including inibition (stimulus control), working memory (ability
to retain information) and cognitive flexibility (ability to modify one’s perspective and adapt
to changes in the surrounding environment) (Miyake, Friedman, Emerson, Witzki, Howerter,
Wager 2000).

A deficit in executive functions characterizes several neurodevelopmental disorders such as
Attention Deficit and Hyperactivity Disorder (ADHD), Autism Spectrum Disorder (ASD) and
Specific Learning Disorder (SLD) with particular reference to evolutionary dyslexia. Compar-
ing the performance of these subjects with those normal, it can be pointed out a degradation in
the three components of the FE (Vicari, Di Vara, 2017; Reiter, Tucha, Lange, 2005; Marotta,
Varvara, 2014).

1.1 Motor activity for the developmental age

During his life, the human being acquires knowledge, skills and abilities that are classified
into motor, social, relational, communicative, affective and cognitive. They are all connected to
each other, in fact, even to acquire a motor gesture, the subject needs to develop cognitive and
socio-relational skills (Casolo, 2014).

According to the aforementioned reasons, the development of motor skills during the de-
velopmental age cannot be thought of as detached from the social, emotional and psychological
ones. Motor education is the core of the development and learning processes of each subject,
especially during childhood. The body has the task of facilitating and mediating learning; in this
way the didactic action is configured as a formative intentionality that allows specific methodol-
ogies to be put into practice, in order to foster the cognitive, emotional, expressive, communica-
tive, relational, social and moral potential of the person. (D’Elia, Sibilio, 2015).

Learning allows to get new automatisms, whose repetition over time allows the transfor-
mation into daily behaviors, called motor skills. In the educational field, motor learning has a
double function: allowing the subject to get a “know-how” to improve its performance costantly
and helping to train functions which develop at the same time to the repetition of the required
motor task.

The motor learning process is divided into three phases: the development of raw coordina-
tion, the development of fine coordination and its strenghtening, which is the final result of the
learning process (Casolo, 2014).

Over the last few years there has been an integration between different philosophies of
learning thinking, including programming pedagogy, cognitive structuralism and pedagogy of
the person, which reach a perspective that considers teaching as flexible, integrated and adapt-
able to the educational context. It is necessary to create an environment for the student that is
equipped with appropriate facilities, with the aim of stimulating the motivation to learn and
allowing the promotion of the self-efficacy, in other words the self-satisfaction.

Moreover, motor learning is influenced by three factors: individuals, which depend on the
self; environmental factors, which depend on what is outside the self and the factors related to
the motor task oriented towards the achievement of a set goal (Bandura, 1997).

1.2 The importance of motor activity in the context of cognitive development

Motor skills and corporeality are important elements for the improvement of the personality
and cognitive development of every child (D’Elia, Sibilio, 2015). Through corporeality, educa-
tion is considered a useful tool for the design of personalized teaching schedule as it allows you
to expand the educational experience. Motor activity, in the pedagogical field, is the elective
tool for the development of cognitive, relational and communicative skills (Gomez Paloma,
2014). It also contributes to the construction of transferable skills in multiple areas, determining
the conditions for improving the ability to effectively manage difficulties.

55



Pedagogists such as Piaget, Bruner and Gardner promoted the link between the quality of
the child’s motor activity and the development of his cognitive processes. It is the motor expe-
rience that promotes awareness of its own body, considered as an expression of the subject’s
personality through the development of praxis, relational and communicative skills.

Piaget asserted that thought was an internalized action, in fact, the experience that the child
has with his body is a precious source that creates the basis for the development of personality
and psychomotor sphere. (D’Elia, Sibilio, 2015).

Jean Piaget’s theory of genetic epistemology argues that motor skills are the basis of human
development, in fact, in the “motor sense stage” the child, through the senses and motor skills,
repeats behaviors (previously simple reflexes) to explore his ownbody (primary circular reac-
tions) and the surrounding environment (secondary circular reactions), gradually adapting and
evolving. By performing activities such as crawling and rolling, the child indulges his curiosity
and understand the meaning of far and near. (D’Elia, Sibilio, 2015). A child who has the ability
to move is a child who actively participates in his own development process. The greater the
experiences lived by the individual through movement, the greater the neuronal connections
and behaviors that, depending on the situation, the individual will be able to implement (Casolo,
2011).

Recent studies have shown a tight link between the sensorimotor system and higher cog-
nitive functions; in particular, Embodied Cognition Science supports the idea that there are
potentials within the didactic corporeality, affirming that cognitive processes occur thanks to
the different systems that are responsible for controlling the body. (Paloma, 2014,2017; D’Elia,
Sibilio, 2015)

Motor activity has the ability to stimulate, inhibit, improve or regress the child’s learning
process, in fact an inadequate body experience negatively affects the development of his intel-
lectual, emotional and social skills.

The body allows children to experience personal efficiency and the development of new
ways of relating with others; moreover, motor and sport activity gives students the opportunity
to go beyond discrimination by making strength on the acquired skills over those lacking, and
on the personal determination to overcome obstacles and limitations. It also allows for the cre-
ation of inclusive contexts in which prejudices about those with disabilities are eliminated and
values the differences of all students, reaching a real equal opportunity environment (Casolo,
2011).

The body is considered as a mediator and a tool that amplifies individual potential in all
contexts of life, especially in the school. Alongside the factors considered personal, attention
must also be given to those contextual which can make the environment positive or negative if
considered as facilitators or barriers in relation to the activity and participation of the subjects,
as highlighted in the International Classification of Functioning, Disability and Health (WHO,
2001).

1.3 Developmental dyspraxia and treatment of praxis

Letizia and Giorgio Sabbadini (2005) define dyspraxia as a failure to pursue an intentional
activity. They identify different types of dyspraxia including oral, verbal, constructive, gaze,
walking, clothing, and classify it into two categories: primary, which consists in the absence of
other pathologies and obvious neurological signs; and secondary, which is characterized by the
presence of other pathologies or syndromes, for example Down syndrome, attention disorders,
specific language and learning disorders.

Dyspraxia therefore replaces a multi-systemic disorder with motor, representative and per-
ceptive difficulties that become difficulties in the body scheme and movement in very large
spaces.

Praxia, defined as the ability to perform intentional voluntary movements, requires that
other schemes are functioning well and coordinated with each other. The acquisition of praxia
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involves a real learning process, with the aim of letting the execution of automatic actions
become habitual. The characteristics of the dyspractician can be recognized starting from kin-
dergarten. During his growth, the subject showes difficulties in situations which can usually be
considered automatic, such as dressing and undressing, organizing a game or in drawing and
gestures moments (Risoli, 2013).

Considering the school environment, specific disorders in writing are also found in dysp-
raxic subjects; in particular we are talking about dysgraphia, and reading, especially when it
concerns ocular dyspraxia. There are several methodologies that have developed operational
models for the intervention and rehabilitation of subjects with dyspraxia, based on the meth-
odology of Embodied Cognition. Some examples can be the SAM Method, the intervention
protocol of the Multisensory Space Integration Method and the APCM protocol. which will be
described in the next paragraph.

1.3.1 The SAM Method, the intervention protocol of the Multisensory Space Integra-
tion Method, and the APCM protocol

As is known, the goal of any rehabilitation project for people with dyspraxia is to help them
achiving a good adaptation to environmental stimuli. Sabbadini (2005) argues that a subject is
the more normal, the more his functions are able to adapt and modify, considering the changes
in the environment and the objectives that are gradually set for him.

It is therefore important to design the environment in which the child operates to make
it available and accessible, providing him qualitatively effective information and to meet his
learning needs.

In the research of recent years, based on the theories of Embodied Cognition, the hypoth-
esis that experiences, gained from the body, play an essential role in cognitive development
is increasingly reaffirmed. According to this new perspective, therefore, with respect to the
emergence of new studies, the close link perception-action-cognition is emphasized. Cognition
depends on having a “capable” body in terms of sensorial and motor functions and, above all,
on the type of experiences that the body had the opportunity to carry out.

In this context, the SAM (Sense and Mind) method is used in the event that a subject showes
difficulties in dynamically designing body and external space maps, intervening on their defi-
nition or multimodal redefinition and integration. With this method, the spatial maps that are of
an egocentric type are constructed in the first person, in order to get the ability to create motor
images in the third person (Risoli, 2013).

The intervention protocol of the Multisensory Spatial Integration Method takes the theoret-
ical basis from the SAM Method; it can be defined as a “cognitive-motor intervention” and is
used to treat dyspraxia, working on the awareness of space and acting to its intent.

It works in a targeted way on space-time and on the creation of mental images; it helps in
the construction of the analysis and synthesis processes, through the correct use of stimuli and
the conscious processing of data in order to allow the passage from an unconscious level of use
of his own body to a conscious one (Sabbadini, 2005).

The APCM protocol (Praxis and Motor Coordination Skills), also based on the theories
of Embodied Cognition and developed by Letizia Sabbadini, Yael Tsafrir and Enrico Iurato
(2009), studies sensory-motor skills and the degree of their integration. It is a tool for evalu-
ating children from 3 to 8 years old. It has been repeated several times over time and, for this
reason, it allows a comparison between the initial and final data and it gives the possibility to
adapt the intervention by enhancing the strengths and identifying the critical points of the child.
The APCM protocol emphasizes the fact that cognitive development is closely linked with the
development of motor functions and their control to achieve a goal.

57



2. Aims of the study

This study describes the motor development intervention implemented to support a nine-
year-old girl diagnosed with LSD, who has clear difficulties in both praxis and cognitive skills.
The goal was to develop and enhance the child’s motor and personal skills through a motor
development program divided into a series of basic artistic gymnastics exercises.

2.1 Methodology

The observation of the girl was made over a period of 10 months, from December 2019 to
October 2020. The subject of the analysis is a nine-year-old girl who attends the fourth grade
of a primary school in the outskirts of Rome. The girl was diagnosed with LSD at the end of
the second grade.

2.2 Intervention procedures

The intervention was preceded by a semi-structured assessment through the use of a grid
that recorded the skills described in paragraph 2.4.

The evaluation was made by recording on the grid the level reached in relation with the
specific dimensions, during the execution of basic artistic gymnastics exercises.

After the first evaluation, the intervention was started and, as described in detail in the
following paragraph, was composed by a series of basic gymnastic exercises designed on
the motor and cognitive skills that emerged during the evaluation and specific activities to
promote sociability through the involvement of the teammate. At the end of the interven-
tion, a new evaluation was performed in order to determine the level of effectiveness of the
intervention itself.

In the first phase, the girl trained at the gym twice a week for 2 hours for a total of 4
hours per week, so the intervention took place for a total of sixteen sessions and with a to-
tal of 64 hours in attendance. The second phase, due to the national lockdown, established
in order to contain the spread of the COVID-19 virus pandemic, took place online: at the
initial stage the girl had to send photos and videos recorded of her practice at home while
following the indication given by the teacher; then, the evaluator sent to the girl one hour
video lessons where exercises were explained and shown, in order to carry on the sport de-
velopment program.

The girl has always attended the online classes, consistently showing a gradual increase in
participation and involvement.

The purpose of the motor program was to improve her abilities to plan, coordinate and con-
sciously control motor and cognitive actions, considering the motor program as a valid aid for
the improvement of her praxis skills.

2.3 Intervention description: timing and activities

The intervention started in December 2019, the month in which the girl, as already men-
tioned, was subjected to an initial assessment of her abilities by performing the exercises shown
in Table 1. The aim of this program is to help her improving her motor, cognitive and relational
skills in the eleven dimensions considered. The treatment started in the gym until March 2020
and then, due to the pandemic spread, continued online, on the Jitsi Meet web platform. In
September the gym reopened, allowing the teacher to realize the final evaluation on the girl in
October 2020.

During these 10 months the child’s participation and learning were monitored in progress,
observing the execution of the exercises provided (Table 1)
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First phase: carried out in presence

The girl was accompanied to the gym by her parents immediately after school. She was able
to independently reach the locker room, wear her training clothes and put all her belongings in
the locker. The training session took place in a small group of 10 girls between 8 and 9 years-
old. In the group, there was not any girl with evolutionary difficulties. This context brought out
even more the difficulties possessed by the subject under examination, in fact even the child
realized that she was unable to perform certain exercises compared to her teammates.

The training session was divided into a first warm-up phase lasting about half an hour in
which children, by raising the temperature of the muscles, prepare their body to deal with the
work with tools, in order to reduce the possible causes of injuries. At this stage, the work was
focused on the ability to react, laterality, space-time orientation, static and dynamic coordina-
tion, the combination of movements and social interaction.

The second training phase was characterized by exercises made up for the development of
flexibility understood as joint mobility and muscle elasticity of the legs, arms and back, lasting
half an hour. This phase is subdivided into a quarter of an hour of active mobility, understood as
the ability to maintain certain positions thanks to the use of muscle tension (forward, side and
backward jerks of legs and arms) and a quarter of an hour of passive mobility, understood as the
maximum opening capacity reached by the action carried out by external forces, e.g the force of
gravity (right, left and front split and bridge). Theses exercises are centered on the enhancement
of static and dynamic coordination, the combination of movements, dynamic balance and social
interaction.

The second hour of training was divided into half an hour of free body exercises and half
an hour of exercises on the beam. The first half hour required high physical endurance, good
development of the upper and lower limbs and good abdominal capacity; music was played, in
order to increase the exercises difficulty. In this phase, the work was concentrated on the follow-
ing dimensions: space-time coordination, memory (motor and cognitive), static and dynamic
coordination, static and dynamic balance, capacity for rhythm, coordination of movements and
social interaction.

Lastly, the training on the beam allowed children to to train their balance, thanks to great
variety of exercises which can be made, depending also from the level of children preparation.
In this last phase, the work was concentrated on the enhancement of memory, dynamic and
static balance dimensions.

Second phase: carried out online

During this stage, at first the teacher sent photos and videos of exercises to the girl which
had to be reproduced by her, stimulating the cognitive sphere, working on memory and infor-
mation recall.

After the spread of the pandemic, the work continued through video lessons, in which the
exercises of the grid were taught live, especially working on: coordination, combination of
movements, balance, rhythm skills, laterality and memory.

The focus on static and dynamic balance dimensions? were aimed at achieving greater con-
trol of the body in certain positions required by different exercises.

The work on laterality dimension?® is characterized by exercises that work both on the ability
to orient, therefore the distinction between right and left, and on dominance, therefore recogni-
tion of the strong and weak side.

2 E.g. “Maintain balance on the toes of both feet, keeping legs together and straight, and arms
straight out” (Static balance) and “Walk forward, back and sideways on a 10-centimeter wide balance
beam or board” (Dynamic balance).

3 E.g. “Raise the arm requested by the teacher during the run” and “Throwing a ball at a target
by aiming with one eye”.
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The exercises on the reaction capacity dimension* aimed to train the subject’s ability to
react to one or more stimuli based on the context. Capacity for rhythm dimension® works on the
subject’s ability to perform a motor act in a specific chronological order over time.

The items of the space-time orientation dimension® have the purpose of working on the
subject’s ability to be able to orient his own body in the two dimensions of space and time in
relation to himself, others and the surrounding context.

The memory is considered very important for the execution of the gesture in the correct
manner, to improve performance and for cognitive development, and takes place in the execu-
tion of exercises such as “Reproduce a series of elements in sequence: jump in extension, flip
forward and rotate” and “Reproduce the sequence: jump in extension, flip forward and rotate
with the teacher’s corrections”. The static and dynamic coordination dimensions’ are composed
by exercises, which train the subject’s ability to learn a new movement, control, modify and
use it according to the demands of the task. The exercises included in the combination of move-
ments® dimension have the purpose of bringing the subject to be able to coordinate the different
movements of the different body segments to make a determined gesture. Social interaction’ is
a dimension characterized by specific exercises with the aim to promote a mutual exchange of
interactions through communication processes both towards classmates and adults.

Thanks to the slower spread of the pandemic, it was possible to restart the training sessions
in the gym as before the national lockdown, and in October 2020 the girl was finally evaluated,
using the same grid, and results recorded and data collected were analyzed.
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4 E.g “Belly on the ground, head towards the end of the field, stand up at the clapping of the
hands and take a sprint towards the end of the field”.

5 E.g. “Run adapting the pace to the rhythm performed by the teacher with clapping of hands”.

6 E.g “Run and perform an extension jump with 360° rotation and land with feet together”.
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coordination).
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60



Walk farward, badkward, and sideways on a 104

The teacfrer will hove [0 write down the

% % 3 times s |AUTAEY Bf foll arnd the time i okes b
cEplimeter wide balance beam or board get to the bottam
'When running from the baseline, stopana
linie af thi eourt, first with ane feat and then | vsethestopwatch |
'with the other, while maintaining balanoe o record the With the help of the stopwatch, the
Dynamic balance ime
teacher wif note the time in keeping
balance when running from the baseline, stop ana the Burlence
line af the court, feet together while usdthastepsatch | s
SRR lin ricard thie
mairiLaining balance Bl anes dime
'Walk farward with your eyes closed, on a 3mt The teacher wil hove fo write down the
bearn on the ground, and keeping your arms Itmes | . — |number of fols and the time it tokes to
straight out et o P balham
Extract a ball placed betaeen two pegs of the o A 2 The teacter showld note how mony
backrest Himes the right end left orm s used.
Laterality Throwing a ball at a target by aiming with one 3imas The teacter wif hove to phzerve wivich
e e PR
The teacfeer showkd observe and write
Raisi th ted thie teacher d
AT by the Racher NGl 300860088 | womesvinue | Aot mary tinnd the onalyeed
persan recognizes the command
Bty an the grownd, bead towands the end of
the court, stand up with the clapping of the 3 timas
i -
hands and take a sprint towards the end of the The tegcker showld note how much
T ety ot Hm L  p—y th L "’
Reaction ability ke i i auﬂ-b;d'pédmf
Belty 1o ground, feet towards the end of the reaction
.cowrt, rise with the clap of the hands and take Atmes | e 2
a sprint towards the end of the court
ouir Ssdapting the pace e the rhythm
parfermed by U teacher with clapping of 3laps srmmrens e | - ¥ A2 M i on elereruer o]
o s wrrite dawn how fong the onolyzed
Rhythm akbility BErSEN s D mintini the
rhigthur af the pace ar f be connil
Jurnp up every 3 steps Al times P— falow it
Fres run in the gym court avalding the toods i it The teacher will hove fo wrlte down the
in" &) b b af sbjects that ane nat avaided
S R T
Spu:g—limg athar an high five with vwebands. |~ |77 rl-“m
Sl nintion Thit taachie will havie 06 absdrvd the
correct positian cf the body in fight
Aisn ard parform an extansion juma with 360 3 times (P, shoinohers, pakas and ek
rataticn amd land with fest together | 7 0 | T lgmed) ond the onding, which wil
v e b weith et o gether mag write
clwert P srocess o feihine of the rask
The teacher will not fave to dwell or
Reoroduce 3 sequence of elements: Juma In repeat the P CENTIRCE MERETAEL, OOF P AR E

Mermaory

axtansion, Mlig forwand and rotate

sl e 3 L)

it il e e werile dlowen Frow @iy
times tre segquence is pevfenmed
correctly

Reproduce a sequence of elements: jumo in
axtansion, Mig Terward and rotate in the next
lesson

Thie teacher will wete dow th
amount af fems that ore remembened

Reproducs o sequencs of alaments: jums in
extension, flip forwsnd and rotate with the
trachass cemrectian

The reachy vl WAt dow thie

cmount af items that ore rememberned
it thitir covrecrions

61




Thie rea el vl Pl Bt B

ewevcise be gone with gutsiretched

carstis v Wil werine dlowin o mmany

dimes tiee seguence i5 pevenmed
Static correchy

coordination

Wave the arms in place at the same time, repeat the
twice upwards and then bwice sidesays meuesroe 3 imes

The teacher will phearve how lang tie
30 setonds | e corrEcl Exreution of T exereie i
maintoined: egs ond orms straight

lumip in place by opening and dosing arms
and straight legs at the same time

3o wnder ohytecles of different helghis of 40 B The teacher will rove to withe awn the
%0 em. deie S suecess of the tosk

The reacher will hove to observe ang

Wialking, arcund the arms 3 times Tarwand and ragat thi it daiwr oW Y Emes D
3 Rirnus back. i 5 Kirnams| anaiyand persan con ompkee i
Dymamic Teguence
coordination Tl feaschay will e Lo observe and
‘When walking ralse opposite arm and bent e it daivn Row maap L the

Vo, @. 4 Fight lag and laft arm. anaipred persan is atle (o ooy out the

ek i il i
The teacher will hove te observe ong

Wihile running, crela the s 3 tmes forsard 20 peconds o it daiw Row maay L the
and 3 times back, anaipred persan con complete the
sampane
T ceachir sfouid’ weite dovwn how
Ralse the arms sideways shternately upaards many times the onelyzed persan con
and thian, cogether, keeping logs togathar and 3 seconds — |reprodves the s niee with o carrec
ik arris straight Lo : hgs Togethey wd arms
Cambination of
movements
The teacher will rove o writte down
:"‘;Im'::r:gﬂ:;::mx::fmn SHMEE | e haw many times the analyaed persan
cov cotchy dhe holl witfout dropoing @
Thi Ceacher will o Fo Wl dawa
Taiow thi imdtiativee in slaming a game with ona s Frrarey B D amalynd perian
ormore tesmemates 0 [T dakes the initirtve during o trovming
sasskan
The teacher will Fove o writte down
5 Taios tha imdLiative in slaming a game with the i rTrarry fimis L @ralydnd perian
Social teacher | | takes the imivatve during @ troiming
interaction Erarreny

The teacher should obzerve ang wiite
clawn Fraw moch D the analysed
................. persan spEvd's i group acthaties ead
whetfrer porhichpmhion (5 octiee or
s

Time spent in grosp actisities (e.g.: playing a
i ina group)

Table 1: Semi-structured grid for the evaluation of praxic, cognitive and socio-relational skills

2.4 Tools

The initial assessment of the child was conducted by creating a semi-structured grid built ad
hoc for recording the results relating to changes in motor and cognitive behaviors that occurred
over the 10 months of treatment.

The grid is made up of eleven different dimensions which, in turn, are composed by differ-
ent items, in which the exercises carried out during the artistic gymnastics classes are explained
(Table 1). The grid consists of three columns. The first column “repetitions, seconds, tools
used” shows the number of repetitions of the single exercise or of the sequences of exercises
proposed, the time (expressed in seconds) used to perform the exercise and the tools used to re-
cord the balance time (for example the stopwatch). The second column is dedicated to recording
the results, while the last column reports the evaluator’s observations.

The eleven dimensions taken into consideration are: static balance, dynamic balance, lat-
erality, reaction capacity, rhythm capacity, space-time orientation, memory, static coordination,
dynamic coordination, combinations of movements and social interaction.
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3. Results

The results obtained by the girl during the first and second evaluation are described and
commented below. In particular, Table 2 shows the scores recorded immediately before (pre-in-
tervention) and after (post-intervention) the submission of the motor development intervention.
The scores were calculated starting from the average of the items that indicated the most rele-
vant results with respect to each dimension (in terms of time used, expressed in seconds, to per-
form motor performance, or in terms of frequency with which the required behaviors occurred).

The comparison between the first and second evaluations highlights important progress
achieved in most dimensions.

Dimensions ‘ Pre-intervention ‘ Post-intervention
Average scores ‘ ‘
Static balance 8,3 16,7
Dynamic balance 15,3 13,3
Laterality 3 6
Reaction capacity 6,5 4
Rhythm capacity 0 10
Space-time orientation 1 1,3
Memory 0,3 23
Static Coordination 1 3
Dynamic Coordination 1,7 53
Combinations of move- ) 6
ments
Social interaction 0,5 7

Tab.2 Observation of the skills measured through the semi-structured grid before and after the evaluation

More specifically, it can be observed that in the “static balance” dimension (Avg = 8.3 vs
16.7) and “Laterality” (Avg = 3 vs 6), there was an increase equal to almost double the initial
score. In particular, the girl was able to maintain the balance for a time similar to her classmates
by increasing the control of her body and individual body districts.

A moderate improvement was observed in the “dynamic balance” dimension where there
is a decrease in the number of falls and in the complete execution of the beam, (Avg = 8.3 vs
16.7). Similarly, a moderate improvement is also observed in the “ability to react” dimension
(Avg = 6.5 vs 4).

Instead, a significant improvement can be observed in the “rhythm capacity” dimension,
which indicates that the girl was able to follow the correct rhythm proposed in the exercises
(Avg =0 vs 10), and in the “memory” (Avg = 0.3vs2.3), which indicates the ability to reproduce
the required sequences both in the same training session and in the following ones, managing to
remember all the elements of the required exercise, even with the correction of the teacher. An
improvement can also be observed in the dimension of “static coordination”, where the girl has
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been able to reproduce the sequence given by the teacher and to maintain the correct execution
of the exercise over the foreseen time (Avg = 1vs3), and in the “Dynamic coordination”, in
which there has been a signifcant improvement in the reproduction of the sequence in a defined
time and being able to complete the sequence proposed by the evaluator (Avg = 1,7 vs 5,3).
There is also a triple increase in the score recorded for regarding the dimension “combination
of movements” compared to the initial assessment (Avg = 2 vs 6). In particular, the girl is able
to combine different body areas together and simultaneously perform the required exercise by
collaborating with her classmates through the use of tools (for example a ball).

Finally, a satisfactory improvement occurred in the “social interaction” dimension with an
increase of 6.5 points compared to the initial evaluation (Avg. = 0.5 vs 7). It has been noted
an increase of interactions with both classmates and the teacher by actively participating in the
proposed activities.

Despite the treatment, however, only a slight improvement was recorded in the “space-time
orientation” dimension, also confirmed by the subjective observation of the teacher relating to
the fact that the girl still has difficulty perceiving her body in space, (Avg. =1 vs 1.3).

4. Concluding remarks

The purpose of this study was to verify how the motor intervention used, also as a cognitive
enhancement, produces benefits both at the motor-praxis and cognitive level in a subject with
SLD.

The creation of this program allowed to record significant improvements at the praxis, cog-
nitive and socio-relational levels in a nine-year-old girl with SLD. The improvements recorded
are not limited to the motor field, but also concern the cognitive sphere and have allowed the
girl to enhance her self-esteem even at school level, thanks to the awareness of knowing that
she can succeed in situations in which she would not have tried before for fear of ‘failure. The
study also highlights the great difficulty in some areas of “space-time orientation”, relating to
the poor ability to perceive her own body in space during exercises, and perceive herself and
others in the surrounding context.

The results of this work, relating to a single experimental case, obviously cannot be general-
ized to the population of children with SLD. However, given the success of the intervention, it is
desirable to analyze the effectiveness of this intervention program in a larger sample of subjects
that allows to verify the validity of the proposed hypotheses.

This program can be considered effective in promoting the development of praxic, cognitive
and relational activities of children with SLD, supporting the speech therapy therapeutic inter-
vention and inclusiveness.
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