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Background and Objective: Intellectual disability is a common neurological dis-
order that involves concomitant impairments in mental and adaptive functioning and
begins during the developmental period. Percussion is a rhythmic movement activity
and the art of body- slapping to produce a variety of sounds for educational, thera-
peutic, ethnological and social purposes. The purpose of this study was to investigate
the effectiveness of percussion rhythmic exercises on motor skills of mild mentally
disabled children.

Methods: This is a randomized clinical trial in which 60 children with mild intellec-
tual disability aged 8 to 12 years were selected by convenience sampling and divided
into two groups: experimental (n = 31) and control (n = 29). The experimental group
received body percussion exercises as a group for 12 weeks, 2 sessions per week and
30 minutes per session and the control group received only the usual school schedule.
Both groups were evaluated before and after by Bruininks-Oseretsky Test of Motor
Proficiency. Paired T-test was used for intra-group comparisons and independent T-
test was used to compare the two groups.

Results: Results indicated that body percussion rhythmic exercises had a significant
effect on some motor items including: fine motor skills, bi-lateral coordination, upper-
limb coordination, visual-motor control, speed and upper- limbs speed and dexterity.

Conclusion: Therefore, it can be stated that group body percussion rhythmic exer-
cises is a good way to improve motor skills in children with mild intellectual disability.
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Introduction

According to the DSM-5, intellectual disability is a
neurodevelopmental disorder that begins in childhood
and is characterized by intellectual difficulties as well
as difficulties in conceptual, social, and practical ar-
eas of living (APA,2013). In Iran, the intellectually
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disabled constitute 1% to 3% of the population (Ne-
sayan & Gandomani, 2016) with a mild or educable
type accounting for more than 66% of the population
(Ghamari, Rafeei, Soltani, & Ghamari, 2016). These
individuals have deficits in several areas such as com-

munication, daily living skills, and motor skills (Daf-
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tari, Behnia, Rassafiani, Sajedi, & Biglarian, 2014).
Motor skills play a very important role in learning and
provide the basis for the development of other impor-
tant learned aspects such as educational and social
skills (Pahlevanian, Rasoolzadeh, & Khalily, 2012).
Regarding this, ocuupational therapists use a variety of

interventions, one of which is music activity.

One of the subsections of music education is “music
and movement”. Body percussion is a fringe discus-
sion of the different types of rhythm exercises in which
the body presents itself as an audio element (Ahokas,
Burger, & Thompson, 2014) and as the first musical in-
strument from which we can obtain an infinite range of
training resources through verbal beats and sounds that
create organized skills and mastery of movement (FJ
Romero-Naranjo, 2013). This method has been chosen
as a training method and can be run without any addi-
tional tools and can be easily ported to any accessible
environment (Ahokas et al., 2014). Also, it can be per-
formed individually, in paired groups or in groups with
more than 3 people (in a circle, a semicircle, square or
linear). Each of the aforementioned layouts stimulates
individuals’ physical and social interaction in a differ-
ent way (F. J. Romero-Naranjo, 2014). Various limb
movements, such as clapping, slapping, tapping, finger
snapping and stomping, produce sounds with varying
amplitudes that generate rhythm. Percussion train-
ing enhances the nervous system’s sensitivity, rhythm
knowledge about time and space and self- expression
(Ahokas et al., 2014). Importantly, different cortical
and subcortical regions in both hemispheres are stimu-
lated during these activities.

As such, movement affects the prefrontal cortex, cer-
ebellum, and basal nuclei. To properly perform body
movements, cognitive aspects such as memory and
attention are involved, which itself activates various
areas of the brain, including the frontal cortex, cerebel-

lum, and hippocampus. The motivational aspects of
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learning new skills also stimulate the limbic system,
which in turn enhances learning (Ghaffarian, 2014).
Group body percussion exercises facilitate direct expe-
rience-based learning (learning by doing) and provide
an opportunity and space for individuals to creatively
and collectively learn group skills (A. Romero- Nara-
njo, Romero Naranjo, & Bofill, 2016). In addition to
developing such skills in the school environment, they
contribute to the overall educational, individual and
social development and provide opportunities for in-
creased creativity and exploratory behavior, friend-
ships that facilitate individual maturity and abilities
related to learning and motivation (Moral-Bofill,
Romero-Naranjo, Albiar-Aliaga, & Cid-Lamas, 2015).
Research show that applying this method improves cog-
nitive skills, visual-spatial abilities, psychomotor activi-
ties (including awareness of one’s own body, hand-eye
coordination, writing skills, laterality) (A. Carretero-
Martinez & Romero-Naranjo, 2015), executive func-
tions (Cozzutti, Guaran, Blessano, & RomeroNaranjo,
2017), socioemotional stimuli (Marcuzzi & Romero-
Naranjo, 2017), and friendly relationships (Fabra-Brell
& Romero-Naranjo, 2017). The present study investi-
gated the effectiveness of this method in children with
mild intellectual disability.

Materials and Methods

Trial Design

This study is a randomized clinical trial, with code of
ethics IRIJUMS.REC.1397.1132, and trial ID 39719.
Bruininks-Oseretsky Test of Motor Proficiency was
performed by a blinded assessor before and after the
intervention.

Randomization

Initially two schools that were willing to cooperate
with the research project were selected through con-
venience sampling and sixty students with inclusion

criteria were enrolled in the study and then randomly
assigned to two groups of experimental (n=31) and
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Table 2. Comparison of mean and standard deviation of variables with normal distribution before and after treatment using
paired T-test

Variables Group Number Mean Star.ldzfrd T R CE
Deviation Level
Pre-test 23.2414 7.69348 -4.429
Test ———— 29 0.000
Balance Post-test 27.4483 5.57152
Pre-test 17.1786 10.24895 -2.787
Control ———— 28 0.010
Post-test 19.0714 10.44537
Pre-test 6.6207 2.45552
Bi-lateral Test ————— 29 -7.616 0.000
- ater Post-test 9.6207 2.59689
coordination
Pre-test 5.2143 3.22441
Control ————— 28 -1.952 0.061
Post-test 5.7500 3.63751
Pre-test 9.4828 4.05868
Test ———— 29 -8.885 0.000
Post-test 13.1034 4.16915
Strength
Pre-test 8.2143 5.10887
Control ——— 28 -2.892 0.007
Post-test 9.5714 6.23270
Pre-test 10.6207 4.67832
Upper- limb Test ——— 29 -5.547 0.000
pper- it Post-test 13.8621 5.04072
coordination
Pre-test 9 5.46368
Control ——— 28 -0.926 0.363
Post-test 9.5357 6.15529
Pre-test 13 4.40779
Test ————— 29 -7.045 0.000
. Post-test 16.6552 2.66292
Visual-motor
control Pre-test 10.5000 4.02308
Control ——— 28 -3.544 0.001
Post-test 12.1429 4.24015
Pre-test 16.1034 5.62739
Test ——— -8.033 0.000
Upper-limb speed Post-test 2 21.8621 5.65511
and dexterity Pre-test 13.7143 5.58342
Control ———— -3.949 0.001
Post-test 16.6429 6.09927
Pre-test 43.7586 14.15641
Test ——— 29 -10.698 0.000
Post-test 57.2069 11.80913
Gross motor skills
Pre-test 33.8571 19.65200
Control ——— 28 -5.159 0.000
Post-test 38.7857 21.10881
Pre-test 30.2069 9.75185
Test ————— 29 -9.979 0.000
Post-test 40.1034 7.71522
Fine motor skills
Pre-test 25.2500 9.7282
Control ——— 28 -5.326 0.000
Post-test 30 10.59000
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Table 3. Intra-group comparison of variables with abnormal distribution before and after treatment using Wilcoxon test

Variables Groups Number V4 Significance Level
. . Test 29
Running speed and agility -1.802 0.072
Control 28
Test 29
Response speed -0.963 0.335
Control 28

Table 4. Comparison of mean and standard deviation of variables with normal distribution in two groups of test and control
using independent T-test

Variables Significance Level
Pre-test
Test 29 -3.930 0.000
Running speed and Post-test
agility Pre-test
Control 28 -2.740 0.006
Post-test
Pre-test
Test 29 -2.122 0.034
Post-test
Response speed
Pre-test
Control 28 -1.508 0.132
Post-test

Table 5. Comparison of variables with abnormal distribution in two groups of test and control using Mann-Whitney U test

Variables Number Mean Star}da}rd Siguiienies

Deviation Level
/Pre-test Test 29 4.2069 5.11566

Balance 1.970 0.054
Post-test Control 28 1.8929 3.59361
/Pre-test Test 29 3 2.12132

Bi-lateral coordination 5.100 0.000
Post-test Control 28 0.5357 1.45251
/Pre-test Test 29 3.7931 2.25799

Strength 3.878 0.000
Post-test Control 28 1.3571 248274
/Pre-test Test 29 3.2411 3.14705

Upper- limb coordination 3.289 0.002
Post-test Control 28 0.5357 3.06089
/Pre-test Test 29 3.6552 2.79382

Visual-motor control 2.886 0.006
Post-test Control 28 1.6429 2.45273
Upper-limb speed and /Pre-test Test 29 5.7586 3.86056

dexterd 2.744 0.008
xterity Post-test  Control 28 2.9286 3.92455
/Pre-test Test 29 13.5862 6.54390

Gross motor skills 5.576 0.000
Post-test Control 28 4.9286 5.05473
/Pre-test Test 29 9.8968 5.34085

Fine motor skills 3.850 0.000
Post-test Control 28 4.7500 4.71895
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control (n=29). The mean age of the test group was 9.6

and the mean age of the control group was 9.4.
Participants

In the schools in question, inclusion criteria were con-
sidered while selecting 60 samples. Inclusion criteria
for all participants included: Diagnosis of mild intel-
lectual disability (educable) according to the Depart-
ment of Special Education, age range of 8-12 years, no
neurological disorders such as cerebral palsy, epilepsy
and seizures, accompanying psychiatric disorders such
as attention deficit / hyperactivity disorder and autism,
lack of orthopedic disorders that cause problems in
child movement, and lack of visual and hearing impair-
ment that impair understanding of instructions. After
selecting the samples, the project was described to the
targets’ parents and teachers and demographic ques-
tionnaire and consent form were completed. Exclusion
criterium was no lack of cooperation of the students or
their family. By the end of the intervention, after omit-
ting 2 cases the experimental group had 29 cases and
the control group had 28 cases after omitting only 1

sample.
Setting

This study was conducted in Kashefi Kashani Mash-
had boys and girls schools in autumn and winter of
2018.

Intervention

Both groups had traditional school education as the
underlying treatment, and the experimental group re-
ceived music percussion interventions in groups for
12 weeks and two 30 minutes sessions per week. Stu-
dents would visit between 8 AM and 12 AM during the
designated groupings for practice. The exercises were
researcher-made and selected from simple to complex,
based on team experience, resource review, and under
the supervision of rhythmic instrument experts. The
focus was on teamwork and included aspects of social
skills such as teamwork, ability to adapt to the group,
play and leisure, eye contact, expressing emotion, and
actively participating in the group. Four percussions
were selected which included: clapping, hitting on the
thigh, Hitting on the chest, stamping the feet. A sym-
bol was defined for each percussion and arranged in
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tables to practice as a template. For example, the thigh
was defined with the star symbol and the chest with the
cross symbol. Table 1 shows the samples.

Bruininks-Oseretsky Test of Motor Proficiency

It is one of the most commonly used tests in motor
performance assessment and is a standard reference
test that measures motor skills of 4.5 to 14.5 years old
children and consists of eight sub-tests with 46 items.
It takes 45-60 minutes to complete the whole test. The
full test consists of eight sub-tests including four gross
motor skills tests (running, balance, bi-lateral coordina-
tion and strength), one upper-body coordination skills
test, and three sub- tests evaluate fine motor skills (re-
sponse speed, visual-motor control, upper-limb speed
and dexterity) . The validity of this test was 0.78, the
inter-rater reliability was 0.99 - 0.92 before and after
the test, 0.80 to 0.80 (Soltanikhadiv, Kamali, Rafiei, &
Taghizade, 2014).

Statistical Method

Data were analyzed by SPSS 21 (SPSS Inc., Chi-
cago, IL. USA) (significance level P<0.05). Normal-
ity of data distribution was assessed by Kolmogorov-
Smirnov test. Paired t-test (Table 2) and Wilcoxon
(Table 3) were used to compare within-group scores.
Independent T-test (Table 4) and Mann-Whitney U test
(Table 5) were used to compare the scores of the two
groups.

Results

According to the results (Tables 2-5), there is a sig-
nificant difference in the variables of bi-lateral coordi-
nation, upper- limb coordination, visual-motor control,
upper -limb speed and dexterity and skill, gross and
fine motor skills, meaning that intervention of body
percussion rhythmic exercises were effective on these
motor items. But in the items of balance, speed and
agility and speed of response, there was no significant
difference between groups.

Discussion

The findings of the study confirmed that a percussion
rhythmic program based on the group participation of
students in school has a significant effect on some mo-
tor items. Various studies have investigated the efficacy
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of body percussion on eye-hand coordination (A. Car-
retero-Martinez & Romero-Naranjo, 2015; Colomino
& Naranjo, 2014), body coordination (Cozzutti, Bles-
sano, Biaggio, Tomasin, & Romero-Naranjo, 2017,
Ahokas et al., 2014) and confirmed the improvement
of psychomotor skills (Andrea Carretero-Martinez,
Romero-Naranjo, PonsTerrés, & Crespo-Colomino,
2014). Body percussion activities play an important
role in improving children’s learning by activating all
areas of the brain including cognitive types of atten-
tion, muscle and rhythmic memory, fine motor skills,
and emotional and social aspects (Colomino & Nara-
njo, 2014). This is in line with the results of this study.
Results also showed that percussion rhythmic exercises
did not have a significant effect on running items, bal-
ance and response speed. To increase speed, one must
practice the ability to use maximum force during very

fast movements.

In the present study, the focus of the exercises was on
proper percussion on the desired part of the body and
producing rhythmic sound from the body. The same
is true of agility and balance. Since these children are
slower than their peers in initiating and performing tar-
get movements, reaction times, and movement times
(Kahrizsangi, Salehi, & Heydari, 2012) and need to
spend longer time on learning, accelerating so dealing
with agility and balance was virtually impossible. In
addition, by searching for various articles in the field
of percussion or rhythmic movements, no study was
found to confirm the effectiveness of such exercises
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