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Objective: The effects of hemsball game skills development program on the motor proficiency level of chil-
dren in the 12–16 age group with mild and moderate intellectual disabilities (ID) have been examined in
this study.
Method: A total of 50 (25 experimental group þ25 control group) students, 23 of which had mild intellectual
disabilities (ID) and 27 with moderate ID studying in special education classes in the schools in
Afyonkarahisar province in Turkey participated in the study. While no training was given to the control group,
the students in the experimental group were subjected to 60min of applications involving a basic hemsball
training program per day for 3 days per week throughout 12 weeks. Bruininks–Oseretsky Test of Motor
Proficiency (BOT-2) sub-tests (balance, bilateral coordination, upper-limb coordination) were applied twice,
once before starting the program (pre-test) and once after the program was completed (post-test). The
obtained data were tested with paired-samples t-test and independent-samples t-test.
Result and Conclusion: As a result of the study, it was noted that the application of the hemsball game skill
development program had incurred significant differences between the experimental and control group
according to the post-test as well as the pre-test and post-test for the experimental group which were posi-
tive. However, it was determined that the application was more effective in students with moderate level ID
than students with mild ID.
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Introduction
Children with intellectual disabilities (ID) are character-
ized by impaired mental functioning and adaptive
behavior (Schalock et al. 2010). It has been found that
children with ID often manifest impaired motor func-
tion in terms of quantity and quality in performance
and participation, such as motor skills acquisition, fine
motor control, and strategic motor problems in the com-
munity, at school or at home (Hoover and Wade 1985;
Elliott and Bunn 2004). The inadequate opportunities
for people with intellectual disability to participate in
training and games, along with weaknesses in motor
development, such as weakness in visual and motor
coordination, limitation in fine movements, challenges
and constraints in learning new forms of activity have a
negative impact on physical fitness and motor develop-
ment (Clarke and Clarke 1978; Ronald 1991).

However, as the level of intelligence decreases and kin-
etic and physical problems increase, children with mild
intellectual disabilities have lower locomotors skills
than children with borderline intellectual disabilities.
Athletes with less severe intellectual disabilities achieve
higher performance scores in the motor coordination
test (Hartman et al. 2010; Guideti et al. 2010).

Salvador-Carulla et al. (2015) reported that training
programs for ID in health sciences were inadequate and
that focus on ID should be increased. The importance
of vocational education as well as movement training is
well known. Participating in physical activities and per-
forming motor skills such as walking, running, jumping,
hopping, bouncing, catching and throwing require phys-
ical and motor adequacy. These skills are often thought
of as building blocks for the development of more com-
plex motor and sport-specific skills and contribute posi-
tively to daily living activities (Watkinson et al. 2001;
Wall 2004; Stodden et al. 2008). Movement training
helps the physical, psychomotor, cognitive, emotional
and social development of children and contributes to

Correspondence to: Meltem Işık, School of Physical Education and
Sport, Afyon Kocatepe University, Afyonkarahisar, Turkey. Email:
isik.meltem79@gmail.com
This paper is a summary of the first author’s PhD thesis.

# 2018 The British Society of Developmental Disabilities
DOI 10.1080/20473869.2018.1488534 International Journal of Developmental Disabilities 2020 VOL. 66 NO. 2 104

http://crossmark.crossref.org/dialog/?doi=10.1080/20473869.2018.1488534&domain=pdf
https://doi.org/10.1080/20473869.2018.1488534


their strength and in becoming self-sufficient individu-
als. Chen et al. (2016) emphasized the psychological
effect of walking as an exercise for persons with ID. It
is commonly stated that those with intellectual disabil-
ities who are inactive are less inclined to physical skills
such as endurance, balance and strength than their peers
in the general population. While balance, locomotors
and manipulative skills that should develop with age
are not at the necessary level in children with ID, com-
monly encountered mobility limitation manifest the
prevalence of balance and walking problems (Hall and
Thomas 2008; Cleaver et al. 2009). It has been shown
that the balance performance of people with ID can be
significantly improved with different activity programs
(Wang and Ju 2002; Tsimaras and Fotiadou 2004;
Fotiadou et al. 2009; Giagazoglou et al. 2012).
However, it is known that educational games and move-
ment training specific to different sports branches are
important in the development of balance and coordin-
ation abilities. One of these sports branches is hemsball,
which is quite new with movements required by the
game (such as reaching, squatting, catching and throw-
ing) and a basic training program that can be effective
in developing individual motor skills.

Hemsball (Hand–Energy–Motion–Stability–Ball)
was designed by Murat Altinay in the year 2011 in
Turkey after which the necessary research and develop-
ment work was carried out to give the game its final
form. The Republic of Turkey Ministry of Youth and
Sports, Sports for Everyone Federation also decided to
provide its support to hemsball with its letter no.
THISF/31 dated 20 January 2012. This new branch of
sport was approved as “The Sports Branch Hemsball”
by the Republic of Turkey Ministry of Youth and
Sports General Directorate in their letter no. 20262901-
020/4065 dated 11 July 2013.

Hemsball is a fun and entertaining new sport that
can be played by people of all ages. It can be played
easily in both outdoor and indoor areas. While playing
hemsball it is important to have good hand-eye coordin-
ation, a high level of focus and concentration in order
to be able to catch the ball and serve it. The name of
the sport, as shown below, was derived from the first
letters of the combination of the performance that is
portrayed during the game.

Hemsball has been mentioned in some studies in lit-
erature (Todorova et al. 2014; Tuglu 2016). It is evident
that sufficient knowledge about the effect of hemsball
on intellectual disabilities is not available. Therefore,
the effects of hemsball game skills development pro-
gram on the motor competence level of children in the
12–16 age group with mild and moderate ID have been
examined in this study. Furthermore, whether or not the
degree of disability makes a difference in motor devel-
opment levels has also been examined.

Method
The population of the study was approved with the
decision of the board of ethics of clinical research of
Afyon Kocatepe University School of Medicine. The
population consists of students in the 12–16 age bracket
with ID attending special education classes in five
schools affiliated with the Ministry of National
Education in Afyonkarahisar province in Turkey. This
study was limited because it includes only five schools
in a province in Turkey and because the experimental
group consisted of 25 people with intellectual disabil-
ities in the 12–16 age group. On the other hand, the
examination of the effect of the basic training program
was limited to the students’ balance, bilateral coordin-
ation and upper-limb coordination which is another
limitation of study.

The sample group consisted of a total of 50 students
of which 23 had mild and 27 had moderate ID who
were approved for participation in the study. After
obtaining the necessary permission from the Directorate
of National Education in Afyon Province for the study,
informed consent forms were signed by the guardians
of the students who had obtained medical reports con-
firming that there was no objection to their participation
in sports. Subsequently, a meeting was held with the
parents of 50 students with intellectual disabilities to
inform them about the details of the study.

Important criteria in the selection of the students was
to have a certain level of basic motor skills, have only
the one disability and attend school in terms of the sys-
tematic of the application. The students were divided
into two homogenous groups, one of which consisted of
25 students in the experimental group and 25 students
in the control group taking the height, weight and type
of disability of the students into consideration. Simple
random method was used to separate the students.

While no training was given to the control group,
the students in the experimental group were subjected
to a total of 36 hemsball basic training programs com-
prised of 60min of applications involving basic hems-
ball training programs per day for 3 days per week
throughout 12 weeks. The pre- and post-tests were car-
ried out completely objectively by the researchers. The
flow diagram for the application process of the research
is shown in Figure 1.

Materials used for the hemsball game were the
hemsball ball, hoop, target board, foot pad and field
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Figure 1 The application process of the study
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strips. The objective of the game is to throw the hems-
ball into the hemsball hoop that is on the hemsball tar-
get board on the floor without hitting the hoop and
make it go over to the opponent’s side and into the
opponent’s area and to prevent the opponents from
achieving the same goal. While sending the ball into
the game and opponent’s area they may catch the ball
in any way including on the plates where they are step-
ping. The ball is put into play with a draw in which the
loser serves. The player, who serves, throws the ball at
the hoop to send it to the rival side. The counting con-
tinues until a ball touches inside the hoop, goes out or a
player makes a mistake. The player who wins a point
gets to serve. The game zone for junior players is
3� 1.23 cm. For adults, it is comprised of a 4� 1.55 cm
zone and for double players it is 4.15� 2.10 cm of rect-
angular, flat, smooth and hard ground. The area should
be set up so that there is a 2 m distance from any direc-
tion to the hemsball area. The hemsball junior-adult-
doubles playing pitches and hemsball ball are shown in
Figure 2.

The sizes of the balls vary according to the age group
and categories. A standard hemsball ball is a 55-mm
diameter rubber filled ball weighing 95 g þ2, and the
characteristic feature of hemsball is that it is raised out-
wards with an embossed letter H on two equal sides.
The official color for adults is orange. The circumference

of the ball is 5.5 cm. The beginners ball size for juniors
is 45–55mm in diameter, sponge-filled, elastic-filled,
rubber filled weighing 52 g þ2 to a maximum of 95 g
þ2. The characteristic feature of hemsball is that it is
raised outwards. No color difference is sought in
other categories.

During pitching, the whole body turns in the direc-
tion of pitching. The eyes are focused on the target
point. The hand gripping the ball to pitch moves for-
ward while the foot on the same side is lifted off the
ground. The shoulders are brought forward, as the ball
leaves the hand, the arm continues to move in the direc-
tion of the ball (Figure 3). The following movements
are considered important for the development of bal-
ance, bilateral and upper-limb coordination: pitching
the hemsball in an upright position or crouching with-
out going outside the foot plate (42� 30 cm), throwing
the ball while standing on one foot, reaching out over
the foot plate while rallying to catch the ball from all
directions, catching the ball thrown by the opponent
while standing on one foot and throwing the ball into
the hoop in the target from the other side without con-
tacting the hoop.

The hemsball basic training program applied to the
experimental group was prepared to address an average
condition without regard to the degree or severity of the
disability and is presented below (Table 1).

Figure 2 International hemsball pitches and ball

Figure 3 Hemsball game and a shooting technique
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The motor proficiency levels of the students have
been determined with the Bruininks-Oseretsky Motor
Proficiency Test BOT-2 (Bruininks and Bruininks
2005). The validity and reliability study of BOT-2 in
Turkey has been carried out by M€ulazımoglu Balli
(2006). BOT-2 was administered twice, once before the
start of the basic training program (pre-test) and after
the program was finished (post-test). BOT-2 is com-
prised of three sub-tests and 23 items, nine of which
involve balance (standing on tiptoe and on the heel on a
balance bar, walking forward on a line, standing on a
line with one foot eyes open, standing on a line with
feet at a forward angle and eyes closed, walking for-
ward on a line on tiptoe and heel, standing with eyes
closed on a line with one foot, standing on a balance
bar with one foot and eyes open, standing on a balance
bar heel to toe, standing on a balance bar on one foot
with eyes closed), bilateral coordination, seven items
involve (jumping simultaneously in place in the same
and opposite directions and tapping contralateral feet
and fingers simultaneously, touching the nose eyes
closed with the index fingers, jumping jacks, simultan-
eous jumping in place on the same side, simultaneous
jumping in place on opposite sides, twisting thumbs
and index fingers – crossing them – simultaneous tap-
ping of the foot and fingers on the same side, simultan-
eous tapping of the foot and fingers on the opposite
sides) and upper-limb coordination while seven items
involve (catching a thrown ball, dribbling, throwing the
ball at a target, letting go and catching the ball with
both hands, catching a thrown ball with both hands,

letting go and catching the ball with one hand, catching
a thrown ball with one hand, dribbling the ball with one
hand, dribbling the ball by changing hands, pitching the
ball at the target). The test takes about 30–45min and
the maximum achievable score is 100.

The data obtained in the study were analyzed with
the SPSS 18.0 for Windows statistical package pro-
gram. The test results of the data (Shapiro–Wilk test,
Kolmogorov–Simirnov test) were commensurate with
normal distribution. In this context, paired-samples t-
test was used for intra-group comparisons (for pre-test/
post-test) and independent-samples t-test was used for
inter-group comparisons (for control and experimental
groups). The repeated measures two way ANOVA was
used to test the group–time interaction.

Results
The mean age of the participants was �X ±SD
=13.85 ± 0.93, their mean height �X ±SD =1.51 ± 10.58
while their average weight was �X ±SD =46.48 ± 15.53.
The results of the two-factor variance analysis for
repeated measures of the effect of hemsball basic train-
ing skills on the motor proficiency level of children
with ID are presented in Table 2. While no significant
difference was found between the control and the
experimental groups in terms of (BOT-2) (balance,
bilateral coordination and upper-limb coordination)
(p> 0.05) according to the pre-tests, significant differ-
ences were determined between the groups according to
the post-tests (p< 0.05). However, while there was no
significant difference between the pre-test and post-test

Table 1 Hemsball basic training program

Warm-up 10min. Mid-paced walk) 7min Stretching 3min

Main period 45min Basic exercise examples Exc.1: Roll the ball from one hand to the other through the palm of the hand.
Exc.2: Throw the ball from one hand to the other with palms facing each other and
held at a hand’s distance.
Exc.3: Release the ball from the fingertips while pushing the arm upwards.
Exc.4: Release the ball to the ground while standing, catch it with one or both hands.
Exc.5: Catch the ball which has been released to the ground while standing with one
or both hands while hunkering.
Exc.6: Dribble the ball during every second step while walking.

Examples of individual
wall exercises

Exc.1: Catch a ball that is thrown against a wall and bounces back while in a sitting
position facing the wall with one or both hands (1-2-3 m).
Exc.2: Hold the ball while standing up facing the wall and catching with the same or
a different hand.
Exc.3: Catch a ball that is thrown onto the ground and bounces back from the wall
with one or both hands while standing and facing the wall.
Exc.4: Catch a ball with one or both hands that is thrown into a hoop left in front of a
wall and rebounds from the wall.

Pairwise-double exercises
examples

Exc.1: Two students with ID standing in alignment facing the wall catch a ball thrown
onto the ground and rebounding from the wall with both hands.
Exc.2: An ID student catches a ball that is thrown directly at the wall by the trainer
and falls to the ground from the wall.
Exc.3: The trainer standing behind the ID student facing the wall throws the ball on
the ground and the ball rebounding from the wall is caught by the ID student.
Exc.4: An ID student standing on a foot plate catches a ball that is thrown by the
trainer at different speeds.
Exc.5: Two ID students face each other on the foot plates in the game area and
throw a ball at the target board with one hand and catch the ball with two hands.
Exc.6: The trainer and student practice throwing on the game court on one foot and
on two feet.

Cool down 5min Low-paced walk 2min
Stretching 3min
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in the control group (p> 0.05), there were significant
differences between the pre-test and post-test of the
experimental group (p< 0.05). Group-time interaction
was not significant in two-way ANOVA (p> 0.05). An
examination of the balance post-test averages indicated
that the experimental group average (�X=20.72) was
higher than the average of the control group (�X=27.16).
Likewise, the post-test average for the experimental
group (�X=18.84) for upper-limb coordination
(�X=30.92) was much higher than in the control group
(�X=10.76); (�X=16.12). When the change rates of the
control and experimental groups in Table 2 are consid-
ered, an increase of 31.1, 71.1, and 91.8% have been
obtained for the post-test in terms of balance, bilateral
coordination and upper-limb coordination, respectively.

The results of variance analysis for comparison of
pre and post motor proficiency scores of the control
and experimental groups in terms of intellectual disabil-
ity level are given in Table 3. According to the balance
post-test averages, there was no significant difference
between the groups with mild ID (p> 0.05); however,
there was a significant difference between the groups
with moderate ID (p< 0.05). When the bilateral coord-
ination and upper-limb coordination post-test results
were examined, there was a significant difference
between the experimental and control groups with both

mild and moderate ID (p< 0.05). The balance scores of
those with moderate levels of ID increased from 16.50
to 25.81 (56.4%). It was determined that the bilateral
coordination of the group with a mild level of ID
increased from 13.88 to 18.92 (36.3%) while the figures
for the group with moderate ID increased from 9.00 to
18.72 (108.0%); for the upper-limb coordination, it was
found that the values of the group with mild ID
increased from 22.88 to 31.64 (38.3%) and the values
of the group with a moderate level of ID increased
from 12.31 to 30.00 (143.7%). These findings show
that training for all motor proficiency tests is more
effective in individuals with moderate intellectual
disabilities.

Discussion
The aim of this study was to examine the effect of the
hemsball basic training program on the motor profi-
ciency levels of 12–16-year-old children with mild to
moderate intellectual disability levels as determined by
the BOT-2. An experimental and control group com-
prised of 25 children in this age group were exposed to
60min of hemsball basic training program 3 days per
week for 12 weeks to total 36 h of basic hemsball train-
ing was to examine the effect of the hemsball basic
training program. The idea that pitching from a high or

Table 2 Findings of the effect of hemsball basic training on motor proficiency level

Tests Measurements
Control group Experimental Group

p Change�X±SD �X±SD

Balance Pre-test 19.20 ±11.49 17.20 ±9.41 0.504 –

Post-test 20.72 ±11.23 27.16 ±6.70 <0.05 31.1%
p 0.068 <0.01

Bilateral coordination Pre-test 9.56 ±6.53 10.32 ±6.18 0.675 –

Post-test 10.76 ±7.26 18.84 ±5.11 <0.01 75.1%
p 0.092 <0.01

Upper-limb coordination Pre-test 15.52 ±10.95 19.08 ±8.98 0.215 –

Post-test 16.12 ±10.43 30.92 ±6.84 <0.01 91.8%
p 0.551 <0.01

Table 3 Comparison of pre-test and post-test motor proficiency scores of the control and experi-
mental groups according to the degree of intellectual disability

Tests Measurements
Degree

of disability
Control group

Experimental
group

p Change�X±SD �X±SD

Balance Pre-test Mild n¼23 24.88± 8.31 18.28±10.52 0.127 –

Moderate n¼27 16.00± 12.00 15.81±8.07 0.965 –

p 0.062 0.527
Post-test Mild n¼23 28.22± 4.38 28.21±7.57 0.998 –

Moderate n¼27 16.50± 11.78 25.81±5.43 <0.05 56.4%
p <0.05 0.386

Bilateral
coordination

Pre-test Mild n¼23 12.33± 5.47 11.35±6.66 0.718 –

Moderate n¼27 8.00± 6.72 9.00±5.53 0.688 –

p 0.113 0.355
Post-test Mild n¼23 13.88± 6.25 18.92±5.29 <0.05 36.3%

Moderate n¼27 9.00± 7.37 18.72±5.12 <0.01 108.0%
p 0.108 0.925

Upper-limb
coordination

Pre-test Mild n¼23 20.44± 11.78 18.85±9.65 0.727 –

Moderate n¼27 12.75± 9.76 19.36±8.51 0.081 –

p 0.092 0.892
Post-test Mild n¼23 22.88± 9.38 31.64±5.48 <0.05 38.3%

Moderate n¼27 12.31± 9.17 30.00±8.47 <0.01 143.7%
p <0.05 0.563
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low position while standing on the determined game
area plate supported by one or both feet, catching the
approaching ball without exiting a given area and
throwing the ball into a hoop 135 cm from the area
where the hemsball ball is could be influential in the
development of balance and upper-limb coordination,
hand-eye and bilateral coordination played a significant
role in the execution of his study.

The exercise for students with mild and moderate
intellectual disabilities in the 12–16 year age group par-
ticipating as experimental and control groups was
designed as a pre-test and post-test. The hemsball basic
training program was adapted to the experimental group
to support the development of balance, bilateral coord-
ination and upper-limb coordination. The sample exer-
cises started with getting used to the special embossed
hemsball and finger-wrist exercises (such as throwing
the ball from one hand to the other with the palms of
the hands facing each other at a hand’s length and roll-
ing the ball from the finger tips while pushing the arm
upwards). The exercises included pitching the hemsball
ball, which has extreme bouncing capacity, facing the
wall and controlling the rebounding ball with one or
both hands depending on the momentum of the ball.
The exercises continued in different forms of free,
on the wall, on the ground and with a partner by pitch-
ing the ball in the same direction with a partner and
throwing it to each other and catching the ball from dif-
ferent angles and different speeds in an upright position
or crouching. Fotiadou et al. (2009) carried out a study
with an experimental and control group consisted of 18
adult individuals with intellectual disabilities with the
application of a 12 week training program on top of
routine exercises designed to develop the balance skills
of the respondents while no changes were made in the
usual sports program of the control group. The applied
training program consisted of certain basic movements
derived from rhythmic gymnastics, rhythm and dance
elements and dynamic balance activities. Exercises
were applied by using various musical instruments in
accordance with the participant (walk in a different
tempo, half turns, step change, passing the ball from
one hand to the other and rotating it around the body
while walking). In a study carried out by Giagazoglou
et al. (2013), 18 school children from a private elemen-
tary school unit with moderate intellectual disability
(ID) were selected randomly and separated into two
equal groups comprised of seven boys and two girls.
While the experimental group carried out trampoline
exercises for 12 weeks the control group continued with
their regular school program. The exercises chosen for
each session were carried out by the experimental group
on a trampoline. Different jump forms were created
with various basic exercises using auxiliary equipment
such as balls and balloons.

In a study carried out by Fotiadou et al. (2009) and
Giagazoglou et al. (2013), they made modifications in
their exercise content according to mentally retarded
individuals and found improvement in balance skills.
This aspect of the study is similar to our study. In our
study, the individuals were taught basic hemsball pitch-
ing techniques and hemsball was adapted according to
mental disability to enable the application of the basic
movement forms (able to maintain balance on the foot-
stand, throw the ball into the hoop of the target board
and control the ball). The study was designed to address
the average level of mentally retarded individuals
included in the hemsball basic training program.
However, the study differs from the studies of Fotiadou
et al. (2009) and Giagazoglou et al. (2013) in that aux-
iliary materials other than hemsball game materials
(hemsball, target board, hoop) were not included.

Champagne and Dugas (2010) carried out case study
with two autistic children in which each hippotherapy
session lasted �30min and during this time the children
were able to execute therapeutic activities with three
different positions (facing forward, sitting sideways,
facing backward) on a moving horse. Similarly to a
study carried out by Champagne and Dugas (2010),
they were asked to practice throwing and catching
movements in different positions (sitting, squatting,
standing on one leg and two legs) during the HemsBall
basic training program.

Kao and Wang (2016) integrated the game concepts
of throwing distance, shooting precision, rotation, and
other skills in the course of the activities that include
the basic movements of frisbee throwing and catching
that the pre-test, post-test design used in the single
group of the intellectually disabled.

As a result of the study, it was determined that the
hemsball basic training program in the experimental
group had a positive effect on balance, bilateral coord-
ination and upper-limb coordination. Although there are
some studies in literature regarding the hemsball game
(Todorova et al., 2014; Tuglu 2016), it is noted that
there are no studies on motor competence in intellec-
tually disabilities. However, many studies have been
conducted on the motor competencies of the disabled in
different sports branches. In a study carried out by Rad
et al. (2012), 20 randomly selected autistic children
were subjected to 45min of spark program (warm-up,
basic motor performance exercises and cooling down)
per day three times per week for 8 weeks. Ten subjects
formed the control group and all the children were
given the BOT-2 test before and after the study, and the
static balance parameters in the exercise group were
reported to be higher than in the control group. Arslan
and Ince (2015) carried out a study (a 3-month program
comprised of exercises including warming up, balance
and jumping making up the main phase followed by
cooling) to determine the effect on the rough motor
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skill levels of atypical autistic children, found that the
balance I and balance II post-test results for BOT-2
were higher than the pre-test results. In a study carried
out by Connolly and Michael (1986) it is emphasized
that the BOT-2 sub-test results of children with ID
without down syndrome are higher in running speed,
balance, strength, visual motor control and all rough
motor and fine motor skill scores than those of children
with down's syndrome. Rad et al. (2012) and Arslan
and Ince (2015) noticed an increase in balance values
when exercise programs without play area limitations
were examined. While the study showed differences in
terms of exercise program content with our study, it
proves that our study carried out in a restricted play
area was also effective in terms of balance values.

In a study by Gunal (2007), it is emphasized that the
Bruininks–Oseretsky Motor Competence Test (BOMYT)
scores of autistic children are lower than the scores of
normal children in the heel toe walking test results that
evaluate the balance function in rough motor skills. In a
study carried out by Yanardag (2007) with autistic chil-
dren he emphasizes that exercises with autistic children
improved the upper-limb coordination. Yanardag (2007)
noted that the upper extremity coordination of autistic
children was significantly improved by different forms
of motion such as walking and light running on a tread-
mill, bouncing on a trampoline, riding a toy horse as
well as ball-throwing exercises to a target at a distance
of one meter. In our study, exercises that provide upper
torso and arm movement during throwing and catching
by focusing on the target were found to be similarly
effective in upper extremity coordination.

It is asserted that in addition to rhythmic gymnastics
(Fotiadou et al. 2009), different activity programs such
as hippotherapy sessions during which a child assumes
three different positions for �30min of therapeutic
activities on horseback (Champagne and Dugas 2010)
have a positive impact on the development of balance,
motor performance and coordination of the intellec-
tually disabled.

Hall and Thomas (2008) have reported that physical
capacities such as endurance, balance, and strength are
generally lower in non-athletic or inactive individuals
with ID compared to their peers in the general popula-
tion. The widespread mobility limitation of people with
ID suggests that balance and gait problems are also
common (Cleaver et al. 2009). It is observed that peo-
ple with ID have difficulty in motor performance activ-
ities which require the coordination of two movements
such as ball throwing and catching, jumping and throw-
ing a ball and that they experience difficulties in devel-
oping application skills (Jankowicz-Szymanska et al.
2012). Bruininks and Chavat (1990) manifest that indi-
viduals with ID show the most loss in coordination, bal-
ance, speed and manipulative skills. On the other hand,
studies have shown that the balance of individuals with

ID is lower than that of individuals who do not have ID
(Suomi and Koceja 1994; Gomes and Barela 2007;
Dellavia et al. 2009). Kao and Wang (2016) imple-
mented a frisbee course for 6 weeks which involved the
basic movements of throwing and catching a frisbee for
40min for 4 days of the week. They have shown that
students with intellectual disabilities can improve
upper-limb muscle strength, stamina, coordination and
skills with a frisbee course. The fact that our study
included similar forms of throwing and catching move-
ments as Kao and Wang (2016) at a closer distance to
the partner have made a significant difference in terms
of both bilateral and upper extremity coordination
development. It has also been observed that although
they have not been measured, manual grip ability has
also improved in order to catch the hemsball ball which
has a diameter ranging from 45 to 55mm.

In a study carried by Magnusson et al. (2012) with
six autistic children aged 9–15 years subjected to an
exercise program consisting of 60min of exercise
(warming up, high intensity interval exercise, aerobic
exercises, plyometrics, resistance exercises, cooling
exercises and stretching) per day for 2 days per week
and provided that the program was completed in 8 or
12 weeks, the recorded balance post-test mean values
of the children after the exercise program were higher
than the pre-test values. A study carried out by
Giagazoglou et al. (2013) manifested that a 12-week
trampoline exercise program is effective in improving
the balance and motor skills performance of people
with intellectual disabilities. Damaged body sensitivity
and poor spatial orientation in individuals with ID
reduce the level of static and dynamic balance and man-
ifests strange movements and increases the risk of fall-
ing. Applications carried out with open and closed eyes
on variable surfaces have been shown to improve the
static balance of people with down's syndrome
(Jankowicz-Szymanska et al. 2012). Exercise programs
have been reported to affect not only balance and walk-
ing capacities, but also reduce the number of falls
(Gillespie et al. 2009). Boswell (1993) notes that danc-
ing has a positive influence on the balance development
of those with intellectual disabilities. While
Giagazoglou et al. (2013) and Jankowicz-Szymanska
et al. (2012) reported that exercises performed with
foot movements on different surfaces with eyes open
and closed have been effective in balance development,
our study indicated that catching a ball while standing
on one or two feet without leaving a determined area
was effective in improving balance.

Some researchers suggest that physical exercises
have a positive effect on the balance levels of individu-
als with mild ID (Marchewka 2002; Wang and Ju 2002;
Dehghani and ve G€unay 2015). In another study, it was
stated that children who had mild ID showed a good
improvement in maintaining balance (Franciosi et al.
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2010). A study of children with mild ID in terms of
their balance scores shows that they are better than
those with moderate levels of ID, emphasizing the need
for a more elaborate physical activity program that may
affect the development of physical fitness (Golubovic
et al. 2012). This study revealed that the hemsball basic
training program is more effective in individuals with
moderate ID than in individuals with mild ID in terms
of all motor proficiency tests (balance, bilateral coord-
ination, upper-limb coordination). This result empha-
sizes the importance of studying the effectiveness of the
hemsball basic training program. The need to prepare a
safe area and take precautionary measures, which is
required for many games, is practically nonexistent for
hemsball. The hemsball game set can easily be set up
and played by students with mild intellectual disabilities
without the accompaniment of a guide and considering
the problems encountered in terms of a suitable activity
area, the fact that hemsball does not require a special
area (it can be played outdoors as well as indoors) is a
major advantage especially for schools with lim-
ited means.

Conclusion
The motor proficiency and strength measurements of
people with ID can be significantly improved with vari-
ous activities. Dynamic balance and coordination ability
are very important for motor skill performance in the
developmental stage. Therefore, the balance and coord-
ination capacities of persons with ID can be improved
by basic training programs that constitute the appropri-
ate sports branch, taking into account the appropriate
level of exercise and disability. This study has clearly
demonstrated the effectiveness of the basic training pro-
gram of hemsball as a sport, especially for those with
moderate levels of ID. In this framework, it is consid-
ered that the hemsball sport should be introduced more
comprehensively and that the determination of its
impact on the general population as well as different
handicapped groups will be an important source of data
for relevant persons, administrators and institutions as
well as to literature.
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