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Abstract

Background The scientific literature establishes that people with mental impairments show high levels of sedentary behaviour.
Aim This research has the objectives of (a) Studying the effect of the intervention programme on the effect of basic physical
qualities, balance and coordination and (b) Comparing the results obtained before and after carrying out the intervention
programme according to the sex of the participants through a structural equation model.

Methods A quasi-experimental study was carried out with a pre-test-post-test group design, with a sample of 47 participants
(46.8% male and 53.2% female). Questionnaires adapted to the characteristics of the sample were carried out to collect the
data.

Results It is observed that the intervention programme has helped to improve the effect of basic physical qualities on bal-
ance and coordination.

Conclusion It is concluded that Kin Ball is a sport that improves the quality of life of people with special educational needs

and that gender is a key factor influencing the development of basic physical qualities.

Keywords Intellectual disability - Basic physical qualities - Kin ball - Coordination - Balance

Introduction

Scientific literature has now clearly demonstrated the ben-
efits of physical-sports practice on people's physical and
mental health [6]. Likewise, a process of integration and
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promotion of the practice of physical activity must be car-
ried out in the area of school physical education so that, in
future stages of development, this habit lasts [18, 20, 21].
From a scientific point of view, there is great concern, as
the study carried out by Einarsson et al. [9] establishes that
the population with special educational needs shows higher
levels of sedentary lifestyles compared to other populations.

From an educational point of view, the concept of special
educational needs is understood as any pupil who, during
his or her period of schooling, requires specific educational
support and attention due to disability or severe behavioural
disorders [27]. Specifically, within the Spanish educational
context, it has been observed that there are around four hun-
dred thousand people who require educational support [40],
the majority of these cases being caused by intellectual or
motor disabilities [34]. The American Association on Men-
tal Impairment [2] establishes three criteria to define a sub-
ject with mental impairment: 1Q less than or equal to 70,
deficit in adaptive behaviour and origin of the impairment
before the age of 18.

Based on previous studies in this type of population, it
has been observed that motor impairments are accentuated
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and increase with increasing age, worsening the quality
of life of these people [10, 38]. This is why a series of
characteristics that belong to the population with educa-
tional needs can be emphasised, highlighting a low level
of balance, problems derived from a lack of coordination,
high levels of obesity and a reduced ability to maintain
attention and concentration when carrying out an activity
[36]. Increased levels of physical activity in this popula-
tion have demonstrated numerous benefits at an organic
level, including increased blood circulation, prevention of
cardiovascular diseases, prevention of developing type-2
diabetes, reduction of blood pressure [14]. The research
by Johnson [13] found that people with intellectual dis-
abilities who are physically active prevent osteoporosis
and osteoarthritis, leading to numerous improvements in
basic physical qualities.

Numerous intervention programmes have already been
carried out in the special educational needs population.
The research conducted by Ramirez-Granizo et al. [26],
designed and applied an intervention programme through
alternative sport SLOC, concluding that alternative sports
help people with impairments to improve their quality of
life. Other studies that have been carried out with acceler-
ometers in young people have highlighted improvements in
physical fitness, however, no improvements in the cogni-
tive domain of young people are reported [16].

In this case, the alternative sport known as Kin-Ball
has demonstrated numerous benefits for people’s physical
development [40]. Research by Hastie et al. [11] high-
lights that this alternative sport keeps participants more
engaged from a motor point of view compared to other
sport modalities.

Gender has also been shown to be a key factor in physi-
cal activity and sport. In this case, research by Melguizo-
Ibafiez et al. [20, 21] found that young men tend to engage
in more physical activity per week than young women.
Specifically, within the population in which this study was
carried out, the research carried out by Abellan et al. [1]
found that men with a mental impairment showed a more
favourable attitude towards sports practice than women.

In the light of the above, the following research hypoth-
eses have been developed for this study:

H.1. The implementation of the intervention programme
will improve the basic physical qualities, coordination and
balance of participants with special educational needs.

H.2. Male participants will show a greater improvement in
the effect of the variables compared to female participants.

Finally, the research objectives presented are the fol-
lowing: (a) To study the effect of the intervention pro-
gramme on the effect of basic physical qualities, balance
and coordination and (b) To compare the results obtained
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before and after the intervention programme according to
the sex of the participants through a structural equation
model.

Material and methods
Participants and design

The design of this research is based on quasi-experimental
research with a pre-test-post-test group design. In terms
of study participants, the total sample consisted of 47 par-
ticipants with special educational needs. The sample was
divided into 22 male and 25 female participants. Regarding
gender distribution, 46.8% belong to the male sex and 53.2%
to the female sex (M =29.85; SD=10.41). Looking at the
mean age of the two groups, the male sex had a mean age
of M=28.41 SD=10.491, while the female sex had a mean
age of M=31.12 SD=10.386. All participants belong to
a special education centre which is specialised in working
with people with special educational needs.

Most of the young people had Down syndrome and
autism. About motor development, the youngsters were
not severely delayed. It should be noted that the youngsters
showed a good command of activities involving basic motor
skills. On the other hand, they showed a higher degree of
complexity when carrying out activities involving the com-
bination of two basic motor skills.

Ethical criteria established for the collection of data

The rights of the participants were respected during data
collection in this research. This research has been approved
and supervised by an ethics committee belonging to the Uni-
versity of Granada (2966/CEIH/2022).

Firstly, contact was made with several educational centres
in the province of Granada specialising in the treatment of
people with special educational needs. In this first contact,
the intention of the study was explained, as well as the objec-
tives of the study. Because the programme was carried out
at the end of 2021, the presence of COVID-19 prevented
most schools from accepting the researchers' entry to the
centre, with only one school accepting the proposal. Once a
favourable response was obtained from the school manage-
ment, the legal guardians of the children were informed of
the nature of the study and its objectives. Subsequently, legal
guardians were sent the informed consent to participate in
the study, and a total of thirty-five minors were withdrawn.
Finally, the final sample of this study comprised a total of
47 participants.
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Intervention programme

The intervention programme carried out was based on
Kin-Ball, maintaining the basic learning of this alterna-
tive sport [11]. In order to work in a satisfactory way the
researchers were trained through a course on how to work
most effectively with people with special educational
needs. Prior to the programme, the school provided medi-
cal reports to the research team to find out if the partici-
pants had any health or musculoskeletal problems.

In terms of the distribution of the sessions, the first
session focused on familiarising the monitors and students
of the school with the sport. Once this session was over, a
small meeting was set up to address possible doubts raised
by the support monitors in order to receive feedback on
issues that could be improved. This meeting helped the
researchers to clarify ideas, as well as to prepare new
activities that were better adapted to the needs of the
participants.

Subsequently, a new adaptation was carried out where
the programme was extended to twelve weeks to allow for
greater familiarity with the content to be covered. Regard-
ing the time of each session, participants arrived twenty
minutes before the start of the session and left after sixty
minutes of the activity.

During the first sessions, an adaptation of the proposed
exercises was carried out, with a progressive sequencing
of exercises of this sport modality being carried out in
the following practices [22]. The adaptations were car-
ried out due to the individual needs of the participants,
taking into account the different learning paces and motor
performance rates. The most significant adaptation was to

carry out different explanations using pictograms. These
adaptations were supervised by the medical staff of the
centre and the researchers (Table 1).

Procedure

Data collection was carried out individually in a sports hall.
Due to the characteristics of the population, it was always
decided to follow the same order in both the pre-test and the
post-test. For this research, the data collection team con-
sisted of nurses, physiotherapists and physical education
teachers. For the collection of data related to the basic physi-
cal qualities, the data were collected sequentially, starting
with the easiest test and concluding with the most complex
one. Also, due to the physical condition of the participants,
it was decided to take a two-minute break between tests. The
intervention programme was carried out over twelve weeks
(3 months). During each of the weeks, one session was held.
All participants took part on the same day, however, in order
to work in a more comfortable way, it was decided to make
three groups according to the age of the participants. In this
case, two groups were made up of sixteen participants and
the remaining one of fifteen. At no time were standardised
instructions given due to the communicative process of each
of the participants, which is why the researchers gave the
explanations through pictograms and through imitation.
Table 2 below shows characteristics about each interven-
tion group.

Table 1 Time distribution and

. : Sessions
explanation of the exercises
conducted 1-2 34 5-6 7-8 9-10 11-12
Time distribution TP TP WALL TP WALL WALL
of activities RR HT BALL RR TGH TP
WR TGH WR BALL TRI BALL
TGH RR TRI HT HT HT
TRI MCH MCH MCH MCH MCH

Explanation of
activities

Trapping partners (TP): It consists of touching a teammate with the ball
Relay race (RR): It consists of handling the ball in pairs

Worm (WR): Team-mates pass the ball lying on the ground

Together (TGH): At a signal saying "together" the students have to touch the ball
Trio (TRI): In teams of 3, the students have to pass the ball to each other

Hitting (HT): It consists of hitting the ball with the hands

Match (MCH): It consists of simulating a Kin Ball match

The wall (WALL): A student has to prevent other students from passing by touching
them with the ball

The ball (BALL): A student inside a circle of players who avoids being touched by

the ball
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Table 2 Characteristics of the three working groups

Participants Gender distribution Average age Characteristics
number
Group 1 16 6 Male 30.50+14.937 9 Students with Down syndrome and 7 with Autism
10 Female 29.60+12.394
Group 2 16 7 Male 24.14+10.621 8 Students with Down syndrome and 8 with autism
9 Female 26.33+9.186
Group 3 15 9 Male 30.33+6.442 7 Students with Down syndrome and 8 with autism
6 Female 36.00+8.944

Instruments and variables

This research has focused on the implementation of an
intervention programme based on Kin-Ball and how this
programme has affected the development of basic physical
qualities, coordination, and balance.

For the collection of data related to basic physical skills,
endurance was measured using The Six-Minute Walk Test,
the version used being the one adapted by Nasuti et al. [23]
for populations with intellectual disabilities. Likewise, to
measure speed, the test used by Zurita-Ortega et al. [40]
was used, which consists of covering 50 m in the shortest
possible time. The JAMAR SP5030J1 hydraulic dynamom-
eter was used to measure force. Due to the characteristics
of the study population, the adaptations recommended by
Boer and Moss [3] were applied. For the collection of data
related to balance and coordination, the recommendations
made by Skowrénski et al. [30] were followed. Finally, the
recommendations established by Pérez-Cruzado et al. [25]
were used to measure flexibility.

Data analysis and fitting of equation models

The IBM SPSS Amos 26.0 (IBM Corp, Armonk, NY, USA)
statistical programme was used to develop the structural
equation models, so that this type of analysis allows us to
study the effect of the variables on each other before and
after having intervened in the sample. In this case, the first
two models are based on the state of the variables before the
intervention, while the other two are based on the state of
the variables after the programme has been implemented.
With regard to the characteristics of the models them-
selves, each model is made up of six variables under study.
In this case, two of them play an endogenous role and four
play the role of exogenous variables. For the first type of
variables, it has been decided to run a causal explanation
between the different indicators and the reliability of the
degree of measurement. The error caused (el and e2) by the
act of measurement has also been included, and these are
interpreted as multivariate regression coefficients. For the
significance study, the Pearson Chi-Square test was used,
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establishing two levels of significance. The first for p <0.05
and the second for p <0.001.

For the evaluation of the different models, the statements
established by Kyriazos [15] and Maydeu-Olivares [19]
have been followed. In terms of goodness of fit, the values
obtained by the Chi-Square test should be reviewed, with the
values indicating a non-significant level showing a good fit.
Likewise, Loehlin and Beaujean [17] state that the values
obtained in the fit indices should also be checked, showing
a good fit when the scores are higher than 0.900. Similarly,
the value obtained in the Root Mean Square Approximation
(RMSEA) should also be reviewed, showing a good fit when
the scores are lower than 0.100.

Results

The structural equation models proposed for the male and
female pre-test sexes have shown good scores for each of
their indices. For the model developed for the male sex the
chi-square obtained a significant value (X2 =5.397; df=8;
pl=0.525) occurring exactly the same for the model pro-
posed for the female sex (X2=4.629; df=6; pl =0.002).
Following Tenenbaum and Eklund [31], it was decided to
study other values such as the Tucker Lewis Index, due to
the size and susceptibility of the sample. In this case for the
CFI, NFI, IFI and TLI the scores were above 0.900 for each
of the models while for the RMSEA a score below 0.100 was
obtained for each model.

In this case it is observed that the female sex shows a bet-
ter effect of flexibility on coordination (f =0.326; $=0.274).
Likewise, a better effect is also observed for the female sex
between flexibility and balance (= —0.082; p= —0.088),
strength and balance (f=0.084; = —0.096), endurance
and balance (B= —0.104; p= —0.301) speed and balance
(B= —0.364; p= —0.463 p <0.05) and between coordination
and balance (f=0.046; f= —0.004). On the contrary, it is
observed that the male sex shows a better effect between
strength and coordination (3=0.261; $=0.147), endurance
and coordination (f=0.296; p= —0.103) and strength and
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Table 3 Effects of variables
for the male sex before
implementing the intervention
programme

Table 4 Effects of variables
for the female sex before
implementing the intervention
programme

Fig. 1 Effects of variables for
the male sex before implement-
ing the intervention programme.
Strenght (STREN); Endurance
(ENDU); Speed (SPEED); Flex-
ibility (FLEXTI); Coordination
(COORD); Balance (BALAN)

Associations between variables R.W SR.W
Estimates S.E CR P Estimates

COORD «FLEXI 1.571 1.097 1.432 >0.05 0.274
COORD «STREN 0.851 0.623 1.368 >0.05 0.261
COORD «ENDU 0.079 0.051 1.550 >0.05 0.296
COORD «SPEED 0.326 2.048 0.159 >0.05 0.030
BALAN «—FLEXI —0.458 0.976 —0.470 >0.05 —0.088
BALAN «STREN —0.284 0.552 -0.514 >0.05 —0.096
BALAN « ENDU -0.073 0.046 —1.587 >0.05 —0.301
BALAN «SPEED —4.487 1.739 —2.580 <0.05 —0.463
BALAN «—COORD —0.004 0.185 —0.021 >0.05 —0.004

STREN strength, ENDU endurance, SPEED speed, FLEXI flexibility, COORD coordination, BALAN bal-

ance

Associations between variables R.W SR.W
Estimates S.E C.R P Estimates

COORD+«+FLEXI 1.222 0.685 1.785 >0.05 0.326
COORD «STREN 0.397 0.493 0.806 >0.05 0.147
COORD «—ENDU —0.021 0.038 —0.561 >0.05 -0.103
COORD «SPEED -1.720 1.306 -1.316 >0.05 —0.241
BALAN «—FLEXI —0.404 0.984 —-0.411 >0.05 —0.082
BALAN «STREN 0.299 0.674 0.444 >0.05 0.084
BALAN «— ENDU -0.029 0.052 -0.554 >0.05 -0.104
BALAN «SPEED —3.442 1.826 —1.885 >0.05 -0.364
BALAN «—COORD 0.061 0.275 0.222 >0.05 0.046

STREN strength, ENDU endurance, SPEED speed, FLEXI flexibility, COORD coordination, BALAN bal-

ance

@)

0.23

COORD

0.01

-0.30

0.32
BALAN

()

0.30

ENDU

-0.46

0.03

SPEED
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Fig. 2 Effects of variables

for the female sex before
implementing the intervention
programme. Strenght (STREN);
Endurance (ENDU); Speed
(SPEED); Flexibility (FLEXI);
Coordination (COORD); Bal-
ance (BALAN)

coordination (f=0.030; p= —0.241) (Tables 3, 4; Figs. 1,
2).

The proposed structural equation models for the male
and female sex of the post-test have shown good scores
for each of their indices. For the model developed for
the male sex, the chi-square obtained a significant value
(X2= 3.455; df =2; pl =0.393) and exactly the same for
the model proposed for the female sex (X>=6.987; df=1;
pl=0.005). In this case for the CFI, NFI, IFI and TLI the
scores have been higher than 0.900 for each of the models
while for the RMSEA a score lower than 0.100 has been
obtained for each model.

After having carried out the intervention programme it
is observed that the male sex shows a better effect between
flexibility and coordination (f=0.357 p <0.05; $=0.331),
strength and coordination (§=0.231; p=0. 090), endurance
and coordination (§=0.373 p <0.05; $=0.016), strength
and coordination (= —0.039; f= —0.543 p<0.001), speed

0.20
COORD
-0.10 -0.24
0.05 ENDU SPEED
-0.10 -0.36
0.17
BALAN

()

and balance (= —0.353 p<0.001; p= —0.503) and coordi-
nation and balance (f=0.106; f = —0.249). On the contrary,
it is obtained that the female sex shows a better effect on
the effect of flexibility and balance (f=0.162; = —0.040),
strength and balance (§=0.045; p= —0.191) and endurance
and balance ($=0.022; p= —0.522) (Tables 5, 6; Figs. 3, 4).

Looking at the effect of the programme for the male sex,
an improvement in the effect of flexibility on coordination
was observed (f=0.274; p=0.357). An improvement in the
effect of resistance on coordination (=0.296; =0.373),
flexibility and balance (p= —0.088; p= —0.040) and coordi-
nation on balance (p= —0.463; f=0.106) is also observed.
Regarding the effects observed for the female sex, improve-
ments are observed in the effect of flexibility on coordina-
tion ($=0.326; p=0.331) and of resistance on coordination
(B= —0.103; =0.016). Improvements are also observed in
the effect of flexibility on balance (= —0.082; f=0.162)
and of resistance on balance (3= —0.104; f=0.022).

Table 5 Effects of the

variables for the male sex after Associations between variables RW SR.W

the implementation of the Estimates S.E C.R P Estimates

intervention programme
COORD «FLEXI 1.741 0.877 1.985 <0.05 0.357
COORD «STREN 0.782 0.609 1.284 >0.05 0.231
COORD «—ENDU 0.106 0.051 2.077 <0.05 0.373
COORD «SPEED -0.577 2.645 -0.218 >0.05 -0.039
BALAN «—FLEXI —0.200 0916 -0.218 >0.05 —0.040
BALAN «STREN —0.659 0.607 —1.087 <0.05 —0.191
BALAN «— ENDU —-0.151 0.054 2.806 <0.05 -0.522
BALAN «—SPEED -5.279 2.538 —2.080 <0.001 -0.353
BALAN «—COORD 0.107 0.209 0.514 >0.05 0.106

STREN strength, ENDU endurance, SPEED speed, FLEXI flexibility, COORD coordination, BALAN bal-

ance

@ Springer
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Table 6 Effects of the variables
for the female sex after

the implementation of the
intervention programme

Fig. 3 Effects of the variables
for the male sex after the imple-
mentation of the intervention
programme. Strenght (STREN);
Endurance (ENDU); Speed
(SPEED); Flexibility (FLEXI);
Coordination (COORD); Bal-
ance (BALAN)

Fig.4 Effects of the vari-

ables for the female sex after
the implementation of the
intervention programme.
Strenght (STREN); Endurance
(ENDU); Speed (SPEED); Flex-
ibility (FLEXTI); Coordination
(COORD); Balance (BALAN)

Associations between variables R.W SR.W
Estimates S.E C.R p Estimates
COORD «FLEXI 0.951 0.449 2.116 <0.05 0.331
COORD «STREN 0.226 0.394 0.574 >0.05 0.090
COORD «—ENDU 0.003 0.032 0.104 >0.05 0.016
COORD «SPEED —3.148 0.907 -3.471 <0.001 —0.543
BALAN «—FLEXI 0.613 0.764 0.803 >0.05 0.162
BALAN «STREN 0.150 0.619 0.242 >0.05 0.045
BALAN «— ENDU 0.006 0.049 0.121 >0.05 0.022
BALAN «—SPEED -3.852 1.736 -2.219 <0.05 —-0.503
BALAN «—COORD -0.329 0.319 —-1.033 >0.05 —0.249

STREN strength, ENDU endurance, SPEED speed, FLEXI flexibility, COORD coordination, BALAN bal-

ance

()

@

0.41

©
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Discusion

This study shows that a programme based on the use of alter-
native sport, namely Kin Ball, helps to improve the effect
of basic physical qualities on coordination and balance. In
this case, the originality of this research lies in studying the
effect of the intervention programme according to the sex
of the participants.

It was observed that before carrying out the intervention
programme, the female sex obtained a better effect of the
variables flexibility, strength, endurance, speed and coordi-
nation on balance. On the contrary, it was observed that the
male sex obtained a better effect of the variables strength,
endurance and speed on coordination. Studies have shown
that people with mental and motor impairments show poorer
development of coordination and balance and a poorer qual-
ity of life [37, 39]. Research by Vens et al. [35] states that
a lack of physical activity has a negative impact on peo-
ple's motor skills, showing poor motor control, poor motor
regulation, poor coordination, low levels of balance, among
others. Jacinto et al. [12], state that the low levels of physi-
cal inactivity in this population and specifically among the
female sex are due to personal factors (linked to poor motor
development), family factors (related to bullying behaviour)
and social factors (few intervention programmes with this
study sample). These statements establish that the low levels
of physical activity in this population are due to social barri-
ers which are detrimental to the health of these people [12].

After having carried out the intervention programme,
it is observed that the male gender shows a better effect
between flexibility and coordination, strength and coordi-
nation, endurance and coordination, strength and coordina-
tion, speed and balance and coordination and balance. In
contrast, it is found that the female sex shows a better effect
on the effect of flexibility and balance, strength and balance
and endurance and balance. Van der Ploeg et al. [32] state
that sport practice in people with intellectual and physi-
cal impairments helps to improve attitude and motivation
towards sport. Participants with intellectual impairment who
had some kind of physical or musculoskeletal problem have
achieved improvements in physical fitness and in the devel-
opment of basic motor skills. Therefore, this study is in line
with that carried out by Van Schijndel-Speet et al. [33] and
Ramirez-Granizo et al. [26] where it is stated that one hour
a week of an alternative sport helps to improve the quality
of people with intellectual impairments.

The intervention programme based on the Kin Ball has
proved to be effective in improving the quality of life of
people with special educational needs. Numerous inter-
vention programmes have been developed for populations
with special educational needs [4, 24, 29] however, only a
single research study has been carried out focusing on Kin

@ Springer

Ball [40]. This research shows that prolonged practice of an
alternative sport such as Kin Ball helps people's physical
development [7], with the practice of this sport being asso-
ciated with a reduction in the probability of suffering from
cardiovascular diseases, hypertension and other metabolic
pathologies [8].

Finally, within the school curriculum, Calderén and
Ayuso [5] point out the importance of alternative sports
from a dual perspective. This type of sport helps to improve
not only the physical condition of individuals, but also psy-
chosocial factors such as leadership, confidence, safety,
sportsmanship, cooperation, empathy and inclusion [5].
Even though this type of sport is an emerging trend, there is
a need to carry out a greater number of interventions in the
classroom that investigate the contributions that these sports
can make to the integral development of individuals [28]. In
this case, the aforementioned should be carried out leaving
aside the current that accepts the alternative for the simple
fact of being different from the established [28].

Limitations and future perspectives

The present research shows several limitations, which are
important to point out. The first limitation is the fact that
only 47 people participated in the study. In addition, very
important factors such as the socio-economic level of the
families have been overlooked. The sample under study
belongs to a very specific area of the Spanish context, so
generalizations cannot be made. It should be noted that the
working groups were imposed by the school. This made
it impossible for the groups to be organized according to
the initial evaluation carried out by the research team. This
meant that it was not possible to include an experimental
design. The three working groups included students with
Down syndrome and autism. It would have been interesting
to have intervened according to the type of need. Also this
research does not present a design based on a control group
and an experimental group.

Regarding future perspectives, research is being devel-
oped to study the effect of other alternative sports and to
evaluate which of these are more effective for working on
the variables addressed in this study.

Conclusions

The conclusions obtained show that Kin Ball is a sport that
improves the quality of life of people with special educa-
tional needs.

Depending on the sex, it is concluded that after having
carried out the intervention programme, it is observed that
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the male sex shows a better effect between flexibility and
coordination, strength and coordination, resistance and coor-
dination, strength and coordination, speed and balance and
coordination and balance. For the female sex a better effect
is evident in the effect of flexibility and balance, strength and
balance and endurance and balance. This shows that gender
is a key factor in the development of basic physical qualities.

From a gender-focused perspective, it is concluded that
for the male gender, an improvement in the effect of flex-
ibility on coordination is observed. An improvement in the
effect of resistance on coordination, flexibility and balance
and of coordination on balance is also observed. Regard-
ing the effects observed for the female sex, improvements
are observed in the effect of flexibility on coordination and
endurance on coordination. Likewise, improvements are
observed in the effect of flexibility on balance and endur-
ance on balance.
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