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Abstract. The truth that the physical exercises practiced either independently or systematically has beneficial
effects on the whole body has long been demonstrated and supported by empirical or scientific studies.
Subsequently, this assertion was also proved in the case of people with intellectual disabilities. For this category
of population, the level of learning various motor skills is different from one individual to another. There are
periods when the learning is very fast, the pace being close to that of valid individuals. However, these periods
alternate with periods of stagnation or even regression. In the learning phase, successful attempts are rare and
technically incorrect. Gradually, people with Down syndrome manage to learn the technique specific to a sport
discipline and commonly use it according to their needs and the specific circumstances. In this context, the present
study aimed to identify how athletes with Down syndrome have learned and enhanced the technique specific to
the game of bocce, especially the technique of releasing the ball. For this, we tested 16 athletes with Down
syndrome (10 children and 6 adults; 8 girls and 8 boys) who were members of the target group included in the
Erasmus+ Sport 590526 project. The methods used to conduct the study were: documentation, experiment,
statistics and graphical representation. The test applied to the research subjects, namely the divisioning bocce
test, resulted in the recording of higher performances for 10 athletes, while the performances of the other athletes
were not statistically significant.
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Introduction

The truth that practicing independent or systematic physical exercise has beneficial effects
on the whole body has long been demonstrated and supported by empirical or scientific studies.
Subsequently, this statement also proved to be true for people with intellectual disabilities.

Initially used in recovery and development programmes, the learning of work skills and
abilities helps subjects with mental retardation to gain functional independence (Teodorescu et
al., 2007). After consolidation, these skills can be flexibly used (Neagu & Papp, 2012; Bota,
2016) and can be transferred and applied to new situations so that people feel safe and want to
continue learning new skills.

Stimulating the desire of people with Down syndrome to gain motor skills is important
because they are known to be less active (Sharav & Bowman, 1992), and lack of movement
leads to an obvious bio-psycho-social delay (Lauteslager, 2005; Teodorescu et al., 2007; Malak
et al., 2013; Malak et al., 2015). Moreover, acquisitions do not progress automatically
(Muresan & Coman, 2011), but motricity needs to be constantly stimulated from the outside
during the instructive-educational process, mostly within and by the family. This stimulation
should begin in childhood (Branet, 2016) and continue throughout life (Kazakova, 2018). More
attention should be paid to girls, who are less active than boys (Bota, 2016), so that their level
of motor skills reaches the level of disability-specific landmarks but also the age-specific level.
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Motor acquisitions largely depend on each individual. There are periods when learning
occurs very quickly (at a pace quite close to that of non-disabled people) (Muresan & Coman,
2011), but also periods of stagnation or obvious regression. This is supported by Lauteslager
(2005), who believes that motor behaviour is formed across successive phases. Permanent
external stimulation leads to gains on all levels until old age, but practice is the prerequisite for
maintaining these acquisitions, and forgetting is limited (Lauteslager, 2005).

In the learning process, special emphasis should be placed on correctly performing the
movement. The systematic practice of a wrong movement causes the incorrect consolidation
of that skill. Subsequent attempts to correct it require a long period of time, countless
repetitions and patience from both the subject with disabilities and the coordinating teacher.
This period is longer in the case of people with mental retardation because their moderate
intelligence quotient (IQ) makes learning difficult (Gilderthorp et al., 2017). Marcu et al.
(2001) think that people with Down syndrome whose IQ is between 60 and 70 can learn the
motor skills specific to any sports discipline. If the 1Q is below 60, motor learning difficulties
are greater. Under these circumstances, several sports disciplines have adapted and/ or
modified their regulations, providing various facilities for people with mental retardation.

Basic and applied utilitarian motor skills should be primordial motor acquisitions because
they are a key factor in determining the level of physical activity, physical fitness and body
composition (Bota, 2016). Based on them, one can later learn the technique specific to certain
sports disciplines.

In the phase of motor skill learning, successful attempts are rare and technically incorrect.
Gradually, people with Down syndrome manage to learn the technique specific to a sports
discipline, and then regularly use it according to needs and circumstances (Muresan & Coman,
2011). It is important for the external stimulation to arouse their curiosity and bring novelty
elements that make them want to repeat and practice the acquired skills.

People with Down syndrome generally learn by imitation (Bota, 2016) because their
cognitive phenotype is characterised by strengths in visual memory, visual-motor integration
and visual imitation (Fidler, 2005). Therefore, their participation, communication and
integration in different activities alongside other people with or without disabilities influence
and foster learning. Even if integrated into an entity where they have the opportunity to
exercise, people with Down syndrome still need help, given that learning is done in small steps
and is based on acquired motor behaviour and experiences gained in previous phases
(Lauteslager, 2005).

In order to break monotony during recovery programmes, the intervention plan specialised
in adapted sports activities can be implemented (Teodorescu et al., 2007). These activities are
beneficial for people with Down syndrome, giving them the opportunity to practice new,
unique motor skills that help them acquire a higher degree of autonomy. At the same time, they
simultaneously stimulate several areas of development (Malak et al., 2013; Davlet’yarova et
al., 2015), which leads to motor but also emotional, cognitive and social improvements (Doban,
2008).

The choice of sports activities must take into account the severity of mental disability, the
functional abilities and the age of people with Down syndrome, as well as environmental
factors (Marques-Aleixo, et al., 2013), but especially what each person likes to do.
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Another aspect that must be considered refers to the fact that some subjects with Down
syndrome have difficulty making the transition from one movement to another, while others
cannot perform simple movements or cannot easily perform simple movements, but can
perform very complex movements, with a high degree of technicality.

Depending on the difficulty of the technique to be learned, the time needed to consolidate
and improve it is different from one subject to another. However, learning also depends on the
other components of motor ability that are used by the skills to be learned, such as the level of
motor skills (Dragnea et al., 2006).

The game of bocce falls into the category of sports disciplines where precision in movement
is essential for achieving good performance.

The bocce technique includes simple motor skills that are easy to perform. They aim at
handling the pallina and bocce balls according to the game regulations. All technical elements
are subordinated to the goal: throwing the pallina so as to place it inside the statutory area and
throwing/rolling the balls in optimal conditions so as they stop as close to the pallina as possible
(Special Olympics, 2005).

According to Bocce Coaching Guide (Special Olympics, 2005, complemented by Balan et
al. (2019), the bocce technique includes:

a) the ball pick-up — is the technical element by which the player takes possession of the
ball. The ball is recommended to be hold with both hands in order to better control it and be
sure it does not drop from hand (in official competitions, the ball has a diameter of 107-110
mm). Mackey (1987) believes that distributing the weight of the ball between both hands does
not cause premature fatigue of the throwing arm.

b) the basic stance — is important in the game of bocce because it allows the player to either
have good visibility of the pallina and already released balls or throw the pallina and ball/balls
correctly and precisely.

In Bocce Coaching Guide (Special Olympics, 2005), two basic positions are mentioned:

1. standing position — used when the athlete wants to perform a throw in which the ball
moves slowly onto the court surface and gets as close to the pallina as possible in order
to gain points;

2. stepping position — is a continuation of the standing position; the athlete steps forward
with the rear foot (on the same side as the throwing arm) when the arm with the ball is
swinging back; the position can also be performed with a four-step approach; it is used
to displace the opponent’s ball/ balls placed near the pallina or to move the pallina away
from the opponent’s ball/balls.

However, regardless of the basic stance adopted, the throwing arm performs a forward,
backward and again forward swing movement. Thus, the ball is imparted an appropriate speed.
The other arm has the role of maintaining body balance.

c) the grip — consists in the contact between the throwing hand and the ball (the fingers are
spread evenly across the bottom of the ball, except for the thumb, which is placed laterally to
hold the ball; the hand can be in supination or pronation, depending on the game situation).
Players with small hands may not be able to hold the ball; in this case, the grip will not be
performed with the hand in pronation, but with both hands (Special Olympics, 2005).

d) the release — is the element by which the pallina or ball is delivered and rolls down the
court. There are many systematisations of the ball release. Bocce Coaching Guide (2005)
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describes two types of ball release: pointing shot and hitting shot. Szocs (1971) mentions
several types of ball release, but we believe that straight-line release and diagonal release are
most often used in the game of bocce played by people with Down syndrome.

Motor skills specific to the game of bocce can also be learned by people with Down
syndrome, but those involved must be careful and show a lot of patience. Throughout the
learning process, it should not be ignored that learning is closely related to memory ability
(Lakatos & Moldovan, 2000), which is low in subjects with Down syndrome. Studies
conducted by Leonard et al. (2002) have found that older people with Down syndrome have
better memory. However, regardless of age, they must persevere even if they do not have this
tendency (particularly children) (Rondal & Perera, 2006).

Purpose of study

The purpose of this study is to identify how athletes with Down syndrome have learned and
enhanced the technique specific to the game of bocce, especially the ball release technique.

Hypothesis

The systematic and constant application of an exercise programme leads to the learning and
consolidation of motor skills specific to the game of bocce in people with Down syndrome.

Methodology
Participants

The study included 16 athletes with Down syndrome, 10 children and 6 adults (8 girls and
8 boys). They represented a part of the target group within the Erasmus+ Sport 590526 project,
which aimed at helping children and young people with mental retardation to learn and
consolidate the technique specific to the game of bocce.

Within the project, athletes participated in bocce training sessions for 17 months (1 lesson
per week). Each lesson lasted 60 minutes. The means used were in compliance with the
recommendations made by specialists regarding the exercise intensity. Thus, the exercises used
were dosed so that the intensity was moderate (Matute-Llorente et al., 2013) to high (Fragala-
Pinkham et al., 2010).

We mention that this bocce training was additional to the specialised intervention
programme designed by the organisation to which the research subjects belonged. Therefore,
bocce training was added to motor interventions they had to complete during a week, knowing
that motor activity was part of the daily schedule for subjects with Down syndrome (Fragala-
Pinkham et al., 2010; Malak et al., 2013; Matute-Llorente et al., 2013; Asonitou et al., 2018;
Makhov et al., 2019). Thus, through the effort made in bocce training, athletes needed to burn
the 2000 kcal (Kerstiens & Greem, 2015) they had to consume per week. To this purpose, they
performed aerobic exercise for at least 3-7 days, of which 3-4 days contained exercises whose
intensity was 40% to 80% of maximum oxygen consumption (VO2) (Kerstiens & Greem,
2015).
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To note that we had the parents’ agreement to both involve the children with Down
syndrome in the research and interpret and publish the research data. During the research, we
respected the provisions of the Declaration of Helsinki (World Medical Association, 2013) as
regards the ethical principles applied to studies performed on human subjects.

Research methods

« documentation method — helped us to create the theoretical background of the paper. We
studied the national and international literature about motor learning in people with mental
retardation. We also used online resources to find international studies focused on a similar
topic regarding the same social category;

» experiment method — this study was based on an ameliorative longitudinal experiment that
tracked the level of motor skill learning specific to the game of bocce by athletes with mental
retardation — Down syndrome. To assess this level, we used the official divisioning test
proposed by Special Olympics International (2018) and applied to establish value series in
competitions for people with intellectual disabilities. Through this complete and complex test,
we assessed the level of consolidation of motor skills specific to the game of bocce, but also
related to estimating the ball throw distance, precision and direction.

The test consisted of three series of 8 ball throws (24 throws in total). The ball had to stop
as close as possible to a mark where the pallina was placed. The pallina mark was placed at
three different distances measured from the back-board line — 9.15 m, 12.20 m and 15.24 m.
For each distance, the athlete had to throw the balls from the shooting line. The balls were
thrown alternately from one side and the other side of the court (the 9.15-m and 15.24-m throw
from one side of the court, and the 12.20-m throw from the other side of the court).

After throwing all the 8 balls to the first mark, the distance between the mark/pallina and
the nearest 3 balls was measured. The measured values were added to indicate the athlete’s
performance for that distance. The same method was used for the other two distances — 16
throws. At the end of the test, all three performances were added together to find the final score
for the previously mentioned test.

In this study, the test was applied three times: initial testing (March 2018), which was
performed at the beginning of the training lessons, when athletes did not know the game of
bocce. In this case, they were shown what they had to do, and they did. Intermediate testing
was applied after 8 months of training (January 2019), and final testing took place after 17
months of training (November 2019). We mention that the months of training were not
consecutive because there were also holiday periods that overlapped school holidays during
which the association where the athletes were authorised did not have activity either.

Throughout the 17 months, athletes had 55 bocce training sessions. It should be noted that
participation in these lessons was not 100% for any athlete. Due to several variables such as
seasonal illness, parent impossibility to bring them to bocce training, other school activities,
etc., the average number of workouts in which the research subjects participated was 37.

» mathematical method — consisted in calculating the sum of the results obtained by athletes
in the three tests;

« graphical method — the results obtained from assessments were graphically expressed,
which facilitated the presentation of data.
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Results

Data analysis and interpretation has revealed the following results (Figures 1-4).

Figure 1 shows that the results obtained by two girl athletes are lower from one test to
another. If, for athlete no. 2, an improvement in the throwing technique is obvious from one
test to another, for athlete no. 1, the consolidation of the technique is highlighted in the final
test, the results having close values between the other two tests.

For the other two girl athletes, the test results are fluctuating. Athlete no. 3 had poorer results
in the final test compared to the initial test. Athlete no. 4 had a better result in the intermediate
test than in the initial test, and the result in the final test was better than the result obtained in
the intermediate test.
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Figure 1. Results obtained by girl athletes under 18 years of age

In this category of athletes, too, results that differ from one test to another are noted. Only
three athletes improved their performance. The obvious improvement of the technique is
observed in athlete no. 6. Surprisingly, athlete no. 1 obtained increasingly better results from
one test to another. Athletes no. 2 and no. 4 have visible fluctuations from one test to another.
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Figure 2. Results obtained by male athletes under 18 years of age
Unlike the results presented above, girl athletes over 18 years of age recorded improvements

from one test to another. Only athlete no. 4 has a poorer result in the final test compared to the
intermediate test, but the difference is very small.
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Figure 3. Results obtained by girl athletes over 18 years of age

Adult athletes also show a downward trend in the results even if athlete no. 1 has recorded
a small difference between the second and third tests.
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Figure 4. Results obtained by male athletes over 18 years of age

The age-related performance achieved by our athletes at the time of testing confirms the
data from other studies previously mentioned in this paper.

In the case of athletes under the age of 18, we could notice that 5 of them had oscillating
performance from one test to another. The other 5 athletes improved their performance, but
this improvement did not have the same evolution.

Athletes over the age of 18 improved their performance from one test to another, the sum
of their results being increasingly smaller. This proves that they have consolidated their playing
technique, especially the ball throwing technique.

The results obtained by our athletes support the idea that motor performance can be
improved if an organised and systematic action is taken to educate motor behaviour that
influences the performance of the whole body.

Discussion

Bocce can be played by people with Down syndrome, including those diagnosed with
atlantoaxial instability, because the movements performed during the game do not require
excessive flexion of the neck (Morton et al., 1995).

The skills involved by this game are easy and can be practiced in the subject’s independent
activity with family or friends. Movements can become a support of motor activity for people
with Down syndrome, a means but also a method of maintaining health (Davlet’yarova et al.,
2015).

The results recorded by 6 of the athletes whose performance fluctuates from one test to
another also confirm the opinions of specialists regarding the way in which people with Down
syndrome learn. Muresan and Coman (2011) believe that these subjects have periods during
which motor acquisitions occur very quickly, at a pace close to that of non-disabled individuals.
However, these periods alternate with periods of stagnation or obvious regression. This aspect
is also captured in our study, the performance of some subjects in improving their technique
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having periods of decrease. This is best highlighted by athlete no. 1 aged under 18, for whom
all results are increasingly poorer.

Obviously, the tests are also influenced by the physical and mental state of the athlete during
the test, by the fatigue accumulated both on the testing day and in the period preceding the test.
We should mention that 10 of the research subjects were still students at special schools,
therefore they came to the bocce training directly from school (after 7-8 classes). Of the 10
athletes, 5 had variable results, their improvements being inconclusive.

Even if the improvement of the technique is not clear, stimulation is recommended to
continue, knowing that greater or lesser gains can occur on all levels (Malak et al., 2013;
Terblanche & Boer, 2013; Bota, 2016) until old age, but practice is the prerequisite for
maintaining these acquisitions.

Another issue that must be taken into account is the age of the athletes. It has been
demonstrated that girls with Down syndrome are more sedentary than boys (Bota, 2016), and
adults have better memory (Leonard et al., 2002), which can also leave its mark on motor
learning.

It is important for motor skills to be correctly learned in technical terms, regardless of the
age at which learning takes place.

Conclusion

Learning and consolidating the technique is important for athletes with Down syndrome
because they influence the efficiency of performing motor skills, specifically the throwing
skills in the game of bocce. Progress is little and in most cases is visible after a long time. At
the same time, the amount of acquired motor skills may vary from a period of time to another.
For this reason, a lot of patience is required throughout learning.

The game of bocce can be an option for spending one’s free time in a pleasant way.
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