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ABSTRACT 
 
The aim of the evaluation is to identify research, investigations, and reviews that have highlighted the beneficial effects of 
motor activity in children from 3 to 6 years with Infantile Cerebral Palsy. Twenty researches, covering a time span from 
2014 to 2022, have been taken into consideration. They concern the age group considered and propose motor activity 
paths within school contexts, with the aim of abandoning a medical and hyper‐specialistic rigidity with which childhood 
cerebral palsy rehabilitation is often approached. The results of the various investigations show positive aspects not only 
with regard to the physical development of children with CPI but also to emotional well‐being and socialization processes.  
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Introduction 
 

Infantile Cerebral Palsy, although presenting various symptoms, usually results in motor difficulties that 
can be more or less severe depending on the injury. It is one of the most common motor disabilities in 
the West, affecting 2 to 2.5 children per 1000 live births each (Ferrari & Cioni, 2005; Bax, Goldstein et al., 
2005; Oskoui et al., 2013; Commissione Parlamentare per l’infanzia e l’adolescenza, 2017). Most of these 
have spastic problems, and about one‐third will not be able to move and ambulate independently (Ferrari 
& Cioni, 2005; Bax & Goldstein et al., 2005; Oskoui et al., 2013). The early identification of problems favors 
the start of a rehabilitation pathway aimed at promoting, from the earliest years of life, the recovery of 
deficient functions and the strengthening of residual ones. It is necessary to carry out teamwork, within 
which every professional, including those of care and education, can and must contribute to the child’s 
integral growth (Cottini, 2017). The current state of research indicates a significant gap between the edu‐
cational needs of individuals with disabilities and the professional responses provided by schools. It is hi‐
ghlighted that one of the main barriers to the inclusion of students with disabilities is represented by the 
negative attitudes of teachers (Montesano & Straniero, 2019). In interfacing with a disability, the teacher 
often feels a sense of inadequacy and unpreparedness and the fear of causing a slowdown in learning for 
the rest of the section/class (Horne & Timmons, 2009; De Boer et al., 2011). When it comes to physical 
difficulties, there is a tendency to engage in pure welfare (social assistance), limiting the participation of 
persons with disabilities due to low professional training. On the contrary, physical‐sporting activities with 
people with disabilities can be an opportunity to allow them to express themselves in new and original 
forms through motor proposals (Berthoz, 1998; Gardner, 2009), creating a dynamic interaction between 
self‐discovery and the world around us through our first channel of communication, which is the body 
(Dewey, 1896). If we refer to the «Body Being» in its pedagogical and inclusive form, we can say that it 
allows us to act «with and thanks to our limits», since it is «configured as a dimension that facilitates the 
emergence of creative aspects» (De Angelis et al., 2022). Perceiving, knowing, and having body consciou‐
sness through «psychomotor exercises associated with games and activities of expression, carried out in 
a meaningful relationship setting, will play an essential role in the structuring of the «Body Scheme» cen‐
tral element of personality» (Le Boulch, 1981). The authors Hastie, Johnson, and Rudisill (2018) in their 
research emphasize the need to implement programs of physical activity at gradual difficulty just to sti‐
mulate the child in a continuous process of personal growth. From a psychological point of view, involve‐
ment in motor and sports activities favors the reduction of many symptoms related to mental disorders 
such as anxiety and depression (Dyson, 2001; Bano, Ikonomi & Muka, 2018). Further scientific studies 
(De Mei et al., 2018) tend to highlight, in particular, the development of self‐esteem and self‐efficacy de‐
termined by healthy and regular physical activity. 

 
 

1. CHAMPPS: Children in Action Motor Program for Preschoolers 
 

Methodologically, one of the innovative intervention proposals we would like to highlight is the one de‐
veloped by Favazza and his collaborators in 2022: the CHAMPPS ‐ Children in Action Motor Program for 
Preschoolers (Favazza et al., 2022). This is useful to provide real instrumental guides to support the con‐
scious and intentional planning of motor activities within classrooms that promote the active involvement 
of each person (Aronson‐Ensign et al., 2018), determining not only their bodily development, but also 
communicative, social, and cognitive ones (Wassenberg et al., 2005; Piek et al., 2008; Iverson, 2010; Fe‐
dewa & Ahn, 2011). This approach enhances the importance of acceding to the curriculum by showing 
objectives, contents, methods, materials, checks, and assessments, suitable for everyone, in line with 
Universal Learning Design. In this perspective, the commitment required by the United Nations Conven‐
tion on the Rights of Persons with Disabilities, requires member states to ensure full participation in all 
life contexts, on the basis of equality and working to eliminate environmental barriers to accessibility, of 
persons with disabilities (ONU, 2006, Art. 9). The authors of CHAMPPS emphasize the need to adapt the 



program guidelines to the unprecedented situation that is built within each section, assessing the origi‐
nality of each child, identifying their main needs. Especially in working with disabilities, it is essential that 
educators are careful to enhance the abilities of those with special educational needs, not labeling their 
deficit as a limitation to participation, but, on the contrary, defining it as the possibility of experiencing a 
new and stimulating starting point for an educational itinerary. It is important for the planning to be de‐
liberate and precise while allowing a certain degree of flexibility in order to be ready to adapt to any sud‐
den changes, especially when working with individuals with disabilities (Nesti, 2012). In concrete terms, 
the CHildren in Action: Motor Program for PreschoolerS is a semi‐structured motor program that uses 
Universal Design for Learning (UDL) strategies to increase children’s motor, social, language, and learning 
skills (Orkwis, 2003; CAST, 2018). With regard to the pathway with children with Infantile Cerebral Palsy 
who show particular difficulties from a motor point of view, the UDL principles that support the CHAMPPS 
program include: 
 

the use of break times to respect the child’s endurance; •
adjusting the length and pace of the activities according to the subject’s needs; •
ensuring that the activity is carried out in a sufficiently wide path if the child uses an adaptive tool, •
such as a wheelchair; 
ensuring the safety of the space, which must be free of any type of obstacle; •
provide more time for the child to complete the activities. •
 
For example, in the first unit in which basic skills are stimulated and strengthened, the program includes 

the Warm‐up, Middle Phase, and Defatigue phase. The second activity, «Follow me home», consists of 
an imitation game in which movement is stimulated through dramatization. In fact, the teacher will have 
to show cards depicting animals in order and will stimulate conversation with questions such as: «What 
animal is it? How does it move? What is its habitat?». Each animal will then be depicted and imitated in 
its posture. Of course, adaptations are planned according to UDL strategies to ensure everyone’s partici‐
pation. Great importance is attached to the self‐determination of the participants, who can be stimulated 
through the personal choice of the animal to be imitated in verse and movement. The use of visual aids, 
such as cards and photographs, is also envisaged, not only to show the animal but also to represent the 
rules to be observed in the various moments of the game (e.g., sitting in a circle, standing). With regard 
to the enactment of actions and expressions, the possibility of making any imitation original and unique 
is made explicit, by also identifying partial body movements that can be carried out respecting everyone’s 
characteristics, which in any case allow one to understand the animal being imitated. 

Here are some photographs that show an example of a Learning Unit based on the imitation of animal 
movement proposed to a heterogeneous section of 3‐ and 4‐year‐old children, where there is a child with 
disabilities certified by Italian law 104/92, with slight neuro psychomotor retardation with falls prevalent 
in the area of motor coordination. 

 

  
Photograph 1 ‐ How do animals move? (source: own elaboration) 

 

!
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Photograph 2 ‐ How do animals move? (source: own elaboration) 

 

  
Photograph 3 ‐ What is its habitat? (source: own elaboration, created with children) 

 
 

 
Photograph 4 ‐ What is its habitat? (source: own elaboration, created with children) 
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2. Objective 
 

The founding objective of our systematic review is to highlight the effects and benefits that the proposal 
of motor activity pathways at preschool age determines in children with Infantile Cerebral Palsy. In this 
sense, we have taken into consideration research, reviews, and articles that underline the positive aspects 
related to conscious and structured motor activation not only within specific rehabilitation contexts but 
also in Preschool, which constitutes a place of care and growth for the subject (D’Alonzo, 2018; Brandolini, 
2022). The intention is precise to encourage the activation of more educational pathways based on the 
knowledge of one’s own body and on the active participation of each one, increasing awareness also wi‐
thin the teaching corpus of the benevolent feedback derived from them (Gaspari, 2011; Canevaro, 2013). 
By providing food for thought based on critical research and analytical study of scientific data, then, we 
could abandon uncertainties and professional awkwardness in order to embrace the holistic educational 
care of all children from an early age. To specify the main elements of our investigation, we will use the 
PICO model, which is structured into four main factors: 
 
1. Factor P: represents the subject of the question, hence the subjects we refer to in the research (Pro‐

blem, patient, or population) 
2. Factor I: indicates the path being addressed, hence the actions being taken on/with the subject (In‐

tervention) 
3. Factor C: consists of the starting point or control group, which will allow us, at the end of the pathway, 

to understand the actual changes (Control or comparison) 
4. Factor O: refers to the results obtained at the end of the intervention (Outcomes). 

(Brown, 2020; Schiavenato et al., 2021) 
 
Although the PICO model is mainly used to answer health science questions, we will confine its use to 

focus on the main elements that guided our systematic review, always keeping the educational‐didactic 
point of view that belongs to us clear. Below, the table analyses the population, the type of intervention, 
the focus, and the results that essentially emerge from the selected articles and research, respectively. 

 

 
Table 1 ‐ PICO model on this research survey (source: own elaboration) 

 
 

3. Methodology 
 

Following the definition of the objective and the inclusion and exclusion criteria, this systematic review 
was conducted following several steps to allow the final selection of suitable articles consistent with the 
research topic. 

The survey was conducted in February, March, and April 2023 following the following steps: 
 

P I C O
Population Intervention Control Outcomes

Kindergarten children, 
mainly aged 3 to 6 years, 

with Infantile Cerebral 
Palsy

Proposal of motor and 
movement activities also 
within the school, follow‐
ing different modalities

All the research included in 
the review follows the de‐
velopment of a medical‐re‐

habilitation process, but 
not all of them are also ex‐
ecuted in the school sys‐

tem. There is still little 
scientific research on 

schools 

The research analyzed 
shows an overall physical, 

social, and emotional 
growth of children when 

stimulated and involved in 
motor activities in the 

school context
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Choice and definition of keywords and insertion in search engines; –
Critical analysis of the titles and abstracts of the articles found and first partial collection of data; –
Reading of the articles and subsequent manual search for experiments and research consistent with –
our objective; 
Study of grids for the collection of key information; –
Creation of tables for the organization of the fundamental elements emerging from each study/rese‐–
arch selected. 
 
The search platforms used were EBSCOhost and PubMed, thanks to which we had access to numerous 

databases, including MEDLINE, ERIC, APA PsycInfo, APA PsycArticles, SPORTDiscus, Springer Nature Jour‐
nals, PlosONE, Scopus, Supplemental Index. In both cases, thanks to the ‘advanced search’ tool, we en‐
tered keywords established in a manner consistent with the objectives of the investigation through the 
combination of the Boolean operators AND and OR. 

A time parameter was also chosen, selecting only articles after the publications of 2014, favoring above 
all the most recent ones. 

 
The keywords used were as follows: –
Cerebral Infant Palsy (or Cerebral Palsy) –
Physical activity (or motor activity) –
Preschoolers (or preschool children or kindergarten) –
 
The various information obtained through the search was ordered within a table, in which we outlined 

two large macro‐areas subsequently detailed: 
Bibliographic indicators: authors, title, year of publication, geographical area, search engine used; –
Explanation of the studies: sample and characteristics (age, number of participants, gender), setting, –
type of research, method of data analysis, purpose, and results. 
 
Exclusion criteria 
Research studies were excluded: 
with languages other than English; –
with a population that does not include children aged 3 to 6 years; –
when carried out with rehabilitation equipment that cannot be found at school and that has no direct –
connection with it; 
that do not examine cases of Cerebral Palsy.  –
 
Inclusion criteria 
Subjects were included if: 
they included activities carried out not only within the school but also in rehabilitation centers; –
they analyzed broader age targets than the single 3‐6‐year age group. –
 
Consideration and mitigation of risk of bias 
Publication bias: scientific publications with significant results were selected, and fewer; –
Time lag bias: scientific publications chosen with a wide time span, between 2014 and 2023; –
Language bias: scientific publications selected from the main search engines and published in scientific –
journals in the field. 
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Figure 1 ‐ Flow chart of the various research phases (source: own elaboration) 

 
 

4. Results 
 

In the first phase of keyword entry in search engines, 126 studies (n=126) were found on EBSCOhost and 
108 searches (n=108) on PubMed for a total of 234 articles (n=234). Subsequent analysis of titles and ab‐
stracts led to the exclusion of 217 studies (n=217). Of the additional 17 protocols considered valid and 
consistent with our search, duplicates were removed (n=1). The inclusion and exclusion criteria were cri‐
tically checked and, as a final step, a further manual search was carried out, which resulted in the addition 
of 4 studies (n=4). In the following table, we have highlighted the inclusion/exclusion pathway performed 
from the two databases used. 

 

 
Table 2 – Survey of the different databases used for this research (source: own elaboration) 

 
 
A total of 20 protocols (n=20) have been included in our systematic review, grouped in the following 

table. Authors, year, search engine, sample (and characteristics), type of search, and highlighted results 
are indicated. 

 

!

Databases Total
Removed 
(phase 1)

Analyzed Duplicates
Removed 
(phase 2)

Included 

EBSCOHost 126 116 10 1 0 9
PubmED 108 101 7 0 0 7
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Table 3 ‐ studies selected for systematic review (source: own elaboration) 

 
 

5. Discussion 
 

After an in‐depth analysis of the selected studies, some primary observations can be made. Although the 
majority of the research was conducted in the United States (n=7), there is a varied and geographically 
wide distribution of interest in this topic. Indeed, selected studies were conducted in Australia (n=4), the 
Netherlands (n=2), Korea (n=2), Ireland (n=1), Turkey (n=1), Norway (n=1), Spain (n=1) and Japan (n=1). 
There are approximately 17 million people with Cerebral Palsy worldwide, with a further 350 million living 
in close contact with a child or adult with cerebral palsy (WCPD, 2020). These data help us to understand 
the reasons for the extremely widespread spatial variable. In this sense, we highlight the cultural and 
social relevance of the selected topic. 

 

 
Figure 2 ‐ Analysis of the spatial variable (source: own elaboration) 

 
 
As far as the time variable is concerned, however, all of the selected surveys fall between 2014 and 

2022. Specifically, among those selected, we identify two that were carried out in 2014 (n=2), one in 2016 
(n=1), three surveys in 2017 (n=3), one in 2018 (n=1), two in 2019 (n=2), four in 2020 (n=4) and 2021 
(n=4), and three in 2022 (n=3), respectively. The topicality of the selected research allows us to understand 
the urgent need for knowledge about Infantile Cerebral Palsy and its relationship to preschool education. 

 
 
 

!
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5.1 Benefits of pre‐school motor Activity with children with Infantile Cerebral Palsy 
 

All of the selected studies show positive results in proposing physical activity to individuals with cerebral 
palsy from an early age. The aim of the systematic review is precisely to highlight the need to practice 
motor activity in living and school contexts, encouraging the participation of each individual. The deeper 
rationale is driven by the desire to remove the idea that rehabilitation for individuals with Infantile Cere‐
bral Palsy should only be carried out within specialist contexts, but that it can and should be extended to 
all areas of the child’s life. As numerous research studies state, in fact, the possibility of being actively in‐
volved in motor programs stimulates the individual’s sense of self‐efficacy, ability to take care of oneself 
(self‐care), and emotional well‐being (Bloemen et al., 2014; Kim et al., 2017; Burgess et al., 2018; Tanner 
et al., 2020; Kusumoto et al., 2021; Redondo‐Tebar et al., 2021). For example, the longitudinal study car‐
ried out by Burgess et al. (2018), which analyses children in the growth phase at 18, 24, 30, 36, 48, and 
60 months, respectively, is concerned with identifying the manual skills of the subjects involved and the 
changes they make when stimulated to movement and participation in physical activities. The data col‐
lected through MACS (Manual Ability Classification System) allow us to confirm an exponential growth in 
the manual abilities of subjects taking part in motor activity courses offered not only in rehabilitation 
centers but also in sectional and family contexts. Moreover, by means of the PEDI (Pediatric Evaluation 
of Disability Inventor), it was possible to identify the self‐regulation indexes of the children involved, hi‐
ghlighting growth in individual well‐being parallel to the increase in abilities. In this sense, the aim of the 
study analyzed is precisely to stimulate the proposal within school contexts of motor education programs 
that are able to involve each one, allowing them to express their abilities and to increase and improve 
their functions. 

What is highlighted by the critical reading of the selected investigations is not exclusively related to 
the physical growth of the subjects, but also to their emotional, social, and relational maturation (Kim et 
al., 2017; Burgess et al., 2018; Cameron et al., 2019; Ramey et al, 2019; Eminel et al., 2020; Ko et al., 
2020; Tanner et al., 2020; Redondo‐Tebar et al., 2021). For example, experimental research conducted 
by Ramey and his collaborators (2019) analyzed 135 children with hemiparetic Cerebral Palsy aged 2‐6 
years, with a few cases aged 7‐8 years, testing the value of motor participation in extra‐pediatric settings. 
By dividing working and control groups and collecting pre‐, during, and post‐treatment data, it is possible 
to highlight considerable differences in the obtained results. In fact, the experimental groups are offered 
an intensive motor activity program, in which are carried out either 60 or 30 hours of activities involving 
everyone within the school context. From the data collected, it is possible to see a greater increase in 
physical and motor skills in the children in the work group than in the control group, also indicating a po‐
sitive response in terms of indicators relating to social relations and individual well‐being. The study, in 
fact, aims to promote a broadening of the motor educational‐didactic proposal, to guarantee a synergic 
rehabilitative pathway that does not confine itself exclusively to pediatric or specialized centers but can 
also involve the school, teachers, and classmates. The same author, with other collaborators, two years 
later (Ramey et al., 2021) proposed a new experimental research with 118 children with Cerebral Palsy. 
In this case, the group was administered the CHAMP program as a supplement to CIMT, i.e., shared motor 
work of 3 hours for 5 days a week, for more than 2 weeks of meetings. The results show that the children 
acquire greater confidence in physical movement and, above all, that the possibility of experimenting 
and getting to know one’s own body within a context that places subjects with PCI in relation (and inter‐
relation) with peers increases their sense of self‐efficacy. These positive aspects lead to a significant in‐
crease in the creation of meaningful social bonds, not only with the reference adults but also with peers. 

We decided to report the CHAMPPS as good practice because it is a motor program for very young 
children, tested on a large sample of subjects. Unfortunately, there is still little research that moves in 
this direction, and is not always meaningful. The CHAMPPS Program, based on the principles of the UDL, 
aims to offer teachers a practical guide to creating teaching units that focus on the body and movement, 
enhancing the characteristics of everyone and ensuring their full participation.  

In general, we can say that the research analyzed wants to emphasize the importance of creating con‐

204



scious motor pathways aimed at the growth of each and everyone within the school‐educational context. 
It is not necessary to use medical and specialist tools such as those that children with PCI adopt within 
the rehabilitation pathway, but even a simple adaptation of the surrounding environment, with the eli‐
mination of barriers, can constitute a first step towards a deeper sense of inclusion (Bloemen et al, 2014; 
Smits et al., 2014; Fitzgerald et al., 2016; Toovey et al., 2017; Ramey et al., 2019; Eminel et al., 2020; 
Novak et al., 2020; Tanner et al., 2020; Redondo‐Tebar et al., 2021; Cheung et al., 2022; Miedema et al., 
2022; Walker et al. 2022). In this regard, we would like to reflect on what emerged from the study con‐
ducted by Cheung and his collaborators (2022), which aims to explore and understand the interpretative 
perspectives of preschool teachers with regard to proposing truly inclusive motor programs in the cla‐
ssroom. From the semi‐structured interview conducted, it clearly emerges that the majority of teachers 
do not feel sufficiently prepared to be able to implement a motor‐educational program that can involve 
all children, including those with motor difficulties. Some of them, moreover, state that they would feel 
safer if there were a practical and theoretical framework behind them ready to support and guide them 
in the actual planning of inclusive physical activities. In this sense, the survey carried out aims to promote 
the creation of structured (and semi‐structured) programs that teachers can use as a methodological 
guide to encourage full participation in motor activities for each one. We, for our part, are certain that 
scientific awareness, theoretical and instrumental knowledge, combined with valid intervention metho‐
dologies such as CHAMPPS, will be able to support care professionals in becoming aware of the impor‐
tance of allowing everyone, no one excluded, to engage and meaningful access to motor activity and 
knowledge of their own body. 

 
 

6. Conclusions 
 

At the conclusion of the present work, aimed at investigating the benefits of proposing motor activity 
paths starting from kindergarten with children with Infantile Cerebral Palsy, we can confirm the positive 
outcomes that scientific evidence points to for such initiatives. The systematic review carried out, on the 
basis of the 20 selected studies involving an extensive spatial variable, underlining the importance of the 
issue worldwide, highlighted the beneficial physical, psychological, and social effects of movement and 
physical activity from an early age, enabling the participation of each and every one. Indeed, the analyzed 
research confirms that the activation of structured movement proposals within an ecological context, 
such as the school, moving away from the exclusivity of the medical‐rehabilitation environment, allows 
an increase in the dynamics of socialization and discovery of the self and of others. Children with Infantile 
Cerebral Palsy who are directly involved in motor activities develop a greater sense of self‐efficacy, as the 
idea of the deficit as a ‘lack’ is eliminated, and they enter into a new perspective, within which their own 
difficulties become new perspectives for discovery and innovative starting points for structuring inclusive 
programs. In this sense, the child re‐discovers and re‐knows himself, learning to listen to himself and ap‐
preciate his own potential (Bloemen et al., 2014; Fitzgerald et al., 2016; Kim et al., 2017; Burgess et al., 
2018; Kusumoto et al., 2021). In addition, direct and engaging participation in motor activities, together 
with the whole class group, also fosters the development of positive and meaningful relational dynamics, 
which allow the creation of bonds that are woven without the need to use verbal language, but making 
collaboration and mutual help the drivers of a new relationality (Bloemen et al., 2014; Kim et al., 2017; 
Cameron et al., 2019; Ramey et al., 2019; Tanner et al., 2020; Redondo‐Tebar et al., 2021). 
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