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ABSTRACT 
 
From the recognition of the scientific literature it emerges that the International Paralympic Committee and 
the Italian Paralympic Committee, together with the Special Olympics, present a segregative imprint in sports 
activities, as the current Regulations allow the restricted participation to specific types of disabilities, excluding 
the inclusion of others, so the difficulty lies in finding a different method that is suitable for all the different 
types of athletes. Taking up the two approaches (cognitive and ecological), mentioned in the previous study, 
it is preferable to limit the method of prescriptive teaching for athletes with disabilities on 100, 200, 400m, 
because they must adapt to a diversity compared to non-disabled people. For this reason, the adaptation is 
personal and then it occurs according to the heuristic learning method. Therefore, the integration of the above 
mentioned approaches is proposed, giving shape to a model characterized by a specific training of organic 
and muscular adaptations, also in qualitative terms, with the integration of heuristic learning and types of 
periodization and training methods with differences in the competition rules. The aim of this study is to 
hypothesize, through the theoretical method, a model that is able to enhance all types of athletes, according 
to their specific characteristics. Key words: Disabled athlete; Cognitive approach; Ecological-Dynamic 
approach; Prescriptive teaching; Heuristic learning; IPC. 
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INTRODUCTION 
 
The transition from total indifference, towards people with disabilities, to the integration process before and 
inclusion after, was slow and gradual. Only at the turn of the nineteenth and twentieth centuries began to 
expand throughout Europe the educational interest for all forms of disability, a process that led these subjects 
to enter the common school system, in fact we speak of integration. It guarantees the respect of personal 
educational needs within everyone's school, providing for individualized planning, openness to flexible and 
functional organizational methods and teachers' figures for support (Fiorin, 2007). However, in the integrative 
model the idea still prevails that the subject is "special" and must be supported by mainly technical 
interventions. For this reason, the integrative model becomes a paradigm that the scientific and professional 
world summarizes in the expression of inclusion. According to this model, the person who bears the diversity 
enters the community fully, like everyone else. Thus understood, inclusion can take place not only between 
multiple categories of person, but also in school or in different environments (family, work, sport, etc.) 
(D'Isanto, Di Tore, 2016, D'Isanto, 2016). In recent years there has been an increasing focus on the 
recognition of universal rights and the realization of the aspirations and potential of each person, also a bearer 
of diversity and, in particular, of disability (Pavone, 2014). In fact, anyone who decides to take care of 
teaching/training of physical and sporting activities must be able to make appropriate methodological-
educational decisions (Cassese, F.P., Raiola, 2017). In particular, we distinguish two main approaches to 
motor control and learning: the cognitive and the ecological-dynamic one, already mentioned in the 
preliminary study (Pisapia, D’Isanto, 2018), which present differences both on the theoretical and on the 
methodological-didactic levels, which consequently lead to substantially different conclusions. The first one 
implies a prescriptive teaching, the second one a heuristic learning. It is obvious to say that the choice of the 
two approaches is carried out taking into consideration what are the physical characteristics of each, the 
motor task to be taught and the context in which the learning takes place. Wanting to analyse each of the 
two approaches in more detail, the cognitive one lays the foundations on the behavioural and cognitivist 
theories that have developed (motor control theories), which affirm that in the brain are stored motor programs 
deputies to coordinate the execution of movements and they include: 
 

- Closed loop motor control (Adams 1968): if the movements are slow enough, the information coming 
from the sense organs can be used to correct the movement during its execution; 

- Open loop motor control (Schmidt 1985, Keele et al., 1986): if the movement time is shorter than the 
conduction of the nerve impulses, because the movement must be programmed a priori and is not 
liable to correction during its execution; 

- Generalized motor program (Schimdt, Wrisberg 2004): It believes that a generalized program 
contains motor commands that define the common structure to an entire movement class, while the 
surface characteristics of each individual movement are defined from time to time. 

 
From the integration of the cognitive theories of motor control, derives the cognitive theory of motor learning 
(Schmidt, Wrisberg, 2008), according to which "learning" means developing specific cognitive structures that 
allow information processing. Motor development is linked to cognitive development in a bidirectional way, 
because the development of motor skills influences the possibility of a rapid growth of cognitive experiences 
and, at the same time, the evolution of these latter leads to new motor experiences (Magill, 2011; Smidt, Lee, 
1999; Singer, 1980). We can distinguish different strategies/techniques for structuring the exercise, such as: 
partial exercise; randomized exercise; varied exercise; feedback delivery techniques; mental repetition. In 
the cognitive approach prevails the concept of a prescriptive method, according to which the coach must 
apply the means and methods of teaching facilitation suitable for each subject, for a specific task and in a 
particular context without altering the structure of the motor program. 
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As regards, instead, the ecological-dynamic approach, it is based on the complex relationship between the 
individual-task-environment. Differently from the cognitive approach, the ecological-dynamic one enhances 
the variability of the practice and the active role of the athlete, the guided discovery, the self-evaluation of 
learning and the resolution of problems (Raiola, 2014, Raiola 2012). At the basis of this approach there is 
the theory of degrees of freedom, or even defined Bernstein’s problem, by Nikolai Alexsandrovich Bernstein 
(Bernstein, 1967), which is divided into 3 stages: 
 

- Reduction of degrees of freedom: it represents the initial phase of motor learning. Since the pupil at 
the start is probably unable to adequately control the enormous amount of freedom present in the 
neuromuscular system and in the environment, it is useful to reduce them to facilitate the solution of 
the motor task using the available resources and the learning potential that already has. Among the 
recommended methods to reduce degrees of freedom there are the locking of the joints and the 
symmetrisation of the movements; 

- Exploration of degrees of freedom: it represents the second phase of learning and it is the reverse 
process to the previous one. The pupil is able to perform the movement in its initial form, simplified 
by the reduction of the number of joints involved or by the symmetry of movement of the limbs, 
additional degrees of freedom can be recruited by progressively coordinating the movement of an 
ever increasing number of joints; 

- Capitalization of degrees of freedom: it represents the third phase. "Capitalizing" means optimizing 
and exploiting external forces (gravity and inertia) to the body and internal forces (muscle elasticity), 
to make the movement cheaper. This last phase involves the pupil in both ecological and dynamic 
dimensions, with considerable mental involvement in symbiosis with the context. 

 
Therefore, according to the dynamic approach, motor learning consists in controlling and gradually exploiting 
the degrees of freedom and being able to find the best motor solution for a given task. For this reason, we 
talk about heuristic learning, according to which the coach assists the athlete in the autonomous research for 
motor solutions. It is interesting how the coaches focus particularly on this type of approach, which sees the 
environment as the centre of the learning process and which aims to solve the different problems. In this type 
of approach, the main strategies/techniques to suggest to athletes could be those adapted from psychology 
such as: circle time; cooperative learning; role playing; peer education; focus group; brainstorming, etc. These 
techniques involve the felt and conscious participation of the athlete, because they contextualize the learning 
situations in real environments similar to those that the pupil has experienced in the past, those who currently 
lives and those who will live in the future (Di Tore et al., 2016, Di Tore et al., 2018). The techniques mentioned 
above are characterized by: 
 

- "Experienced" participation; 
- Constant control and self-assessment; 
- Training in situation; 
- Group training. 

 
METHODS 
 
Not having a group available on which to perform an experimental research, the method adopted in this study 
is of a theoretical type, more specifically of a logical-rational-deductive type. Differently from the preliminary 
study, which had as its aim the theoretical elaboration of a project, the pilot study foresees an initial 
application, on a small scale, of the project itself, in order to verify its adequacy, feasibility or obtain 
information that allows to determine a sample, in this case, of theoretical models. With this work we want to 
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analyse the aspects of the cognitive approach and, more specifically, of the ecological-dynamic one through 
an integrated method: on one side, through a theoretical approach, they are elaborated all the theoretical 
paradigms on the teaching / learning methods of motor and sport activities; on the other, through a deductive 
approach, a new model is hypothesized characterized by a specific training of organic-muscular adaptations, 
also qualitative, with the integration of heuristic learning and types of periodization and training methods with 
differences in competition rules. 
 
RESULTS 
 
Below it is presented the general structure of a training adapted model, which sees the inclusion of all athletes 
(disabled and non-disabled), which are required to compete on a racing wheelchair. The choice of the 
wheelchair frame (racing wheelchair for everyone, footbike for the arms amputations) occurs after a series 
of accurate anthropometric measurements and technical observations. The adaptation provides different 
methodologies of participation compared to current ones and some regulatory changes, aimed at ensuring 
the inclusion of all athletes without going to negatively affect the performance of the latter. Of fundamental 
importance is the periodization of training (Bompa T., Buzzichelli C. 2016), where "periodization" means a 
division of the training process into periods. It is a process that incorporates both the planning (structuring of 
the training process to achieve a final performance goal) and the programming (more detailed drafting of the 
training program), in short words represents the structure of the temporal plan and its content (means and 
methods of training) that varies over time. 
 
The planning of the proposed training includes a series of main objectives to be achieved at the end of the 
year, such as: 
 

- Promote the construction of an inclusive society to combat forms of discrimination thanks to the 
educational values of sport; 

- Encourage participation in motor and sports activities to people with disabilities or not, through 
adapted training methods that take into consideration the individual circumstances of the athlete; 

- Development of motor experiences; 
- General physical preparation; 
- Development of resistance, speed-force, rapidity, coordination; 
- Improvement of the technique; 
- Creation of the athlete's competitive bases; 
- Development of autonomy and knowledge. 

 
The training includes an annual periodization divided into 4 periods: 
 

- I PERIOD: INCLUSION → the aim of this period is to promote the inclusion process. All athletes, 
disabled or not, are subjected to exercises of an inclusive nature in which they must experience 
the disabilities of others. For these types of exercises, is preferred an ecological-dynamic 
approach, in which the athletes are free to experiment the wheelchair guide without the 
directives, by the coach, on the right modalities. Taking into consideration some of the techniques 
/ strategies that this approach proposes, the methodologies that we want to adopt are: role 
playing and cooperative learning. For what concern the role playing, it is a simulation of the 
behaviours and attitudes generally adopted in real life. Athletes must take the roles assigned by 
the coach and behave as they think they would actually behave in the given situation. This 
technique aims to teach the ability to play a role and to understand in depth what the role requires 
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(Tessaro, F., 2002). So, we ask the athletes to put themselves in the other’s shoes to understand 
the difficulties of each one (Ex. We ask the athletes to run blindfolded to put themselves in the 
shoes of a blind person, or they use earplugs to put themselves in the shoes of a deaf, and so 
on). Instead, for what concern the cooperative learning, it is a learning method in which athletes 
work together in small groups to achieve common goals, trying to mutually improve their learning 
(Comoglio, M., Cardoso, M., A., 1996). Therefore, the athlete with a specific disability (blind, 
deaf) helps his teammates in the execution of the exercises giving indications on the correct 
execution. Only later, the coach intervenes by correcting any errors with indications on the 
correct techniques in the execution of the exercise, according to the prescriptive method; 
 

- II PERIOD: GENERAL → the aim is to increase resistance, strength and rapidity on the 
wheelchair. The work, therefore, focuses on general physical preparation and training rhythms 
will be bland. The athletes will be gradually used to increasing amounts and intensity of work, 
both in the gym, to develop/tone the upper or lower limbs (depending on the type of disability), 
and on the track so as to ensure a basic physical preparation equal for all. For the improvement 
of resistance, is adopted a methodology that includes exercises interrupted by equal pauses 
between them. They are provided continuous and repeated runs over long distances and free-
body physical training exercises (Rago, Pizzuto, Raiola, 2017). For the increase of force-speed, 
the method of repeated efforts is useful for the muscular construction of the subject. Moreover, 
loads below the maximum are useful for learning the execution technique. They are expected 
exercises with overloads such as barbell, dumbbells, medicine balls, wheelchair rides with 
towing. For the development of rapidity, they are expected rapid running exercises in 
wheelchairs, fast arm swings, rapidity along a line (straight or lateral), with a circle (limited 
movements inside and outside of it, useful for manoeuvres in curve), acceleration and 
deceleration exercises in a straight line at a moderate and sustained speed, acceleration with 
short and frequent thrusts (Raiola, Di Tore, 2012, Raiola, 2012); 
 

- III PERIOD: SPECIAL → the training is connected to the specificity of the test, even if it is not 
yet completely specific. In particular, it is based on a special speed training, in which higher 
speeds are sought. They are expected reactive, explosive, elastic and power exercises, 
acceleration exercises with short and frequent thrusts, rapid running exercises, tests at maximum 
speed (Raiola, Rago, 2014, Raiola, 2013). To avoid creating standardization situations, it is used 
the varied exercise, which consists in making more movements belonging to the same class, 
that is, more executive variations of the same generalized motor program. Therefore, the means 
of training must be varied in such a way as to allow the subject to always engage the nervous 
and muscular system as much as possible without these determining "standard mechanical 
speeds". The succession of the coaching means during the preparation foresees the following 
progression: uphill race, stroke with the towing, stroke with the ballasted jacket, running flat in 
conditions similar to the race, downhill race, towed run, run behind the open-air screen. In this 
way, the ecological approach is exploited by not taking into consideration the aspects of motor 
coordination within the individual but, applying constraints to the environment, we take into 
consideration the complex interaction between the individual and the environment and the 
circular relationship between perception and action. They are used only those exercises that the 
athlete is able to perform perfectly after a training to reduce the degrees of freedom. These 
stages lead to the improvement of the technique and its economy (Altavilla, D’Isanto, Di Tore, 
Raiola, 2018); 
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- IV PERIOD: SPECIFIC → the training is directly connected to the test. The limit between Special 
and Specific is very small, because it is only a question of changing the percentage of a type of 
training. It consists in the creation of competitive bases and particular attention is paid to the 
wheelchair pushing technique (Altavilla et al., 2018, Altavilla et al, 2015, Altavilla, 2014). 

 
DISCUSSION 
 
Numerous studies have shown performance optimization through the cognitive process (Raiola, 2017, 
Raiola, Di Tore, 2017). However, from the analysis carried out on the theories of the cognitive and ecological-
dynamic approach, it can be deduced that the assumption of dynamic systems leads to equal educational 
implications, sometimes superior, to those of the cognitive approach. Even if this latter is applied exclusively 
in high-performance sports, it is good to introduce in the teaching activity the perception/action present within 
the ecological approach. 
 
CONCLUSIONS 
 
The following research aims to promote the inclusive paradigm to ensure equal participation in the race of all 
athletes (disabled and not disabled). For this reason, a training model was conceived to enhance all athletes 
according to their specific characteristics, adapting the competition rules to all categories of athletes (D'Isanto 
et al., 2019, D'Isanto, 2019). In particular, they are used a series of specific exercises and training programs 
to adopt different methods and/or strategies, based on the type of disability, to achieve common objectives 
(D'Elia, 2019). 
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