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Abstract: 

Our study tried to assess the effect of the Special Movement Education Program on the 

balance skills of children with intellectual disabilities. We used the experimental design 

of 23 children with intellectual disabilities between the ages of seven and ten in a special 

education and rehabilitation center in Burdur, Turkey formed the study group. We 

applied the Basic Movement Training Program designed to develop balance skills to the 

experimental group. We practiced 22 courses of 45 minutes two days a week for 11 weeks 

before and after the application. The study continued for 13 weeks. We used Sensory 

Profile Test, Pediatric Balance Scale, Flamingo Balance Test, Balance Test on Walking 

Device, Standing Test on Balance Device, and Balance Measurement Device data 

collection tools. Mann Whitney U Test and Wilcoxon Test, which are non-parametric 

tests, were used in this study. We found a significant difference between the pre-test and 

post-test scores of the experimental group. The finding results revealed that children with 

intellectual disabilities improved their balance skills with movement training. 

 

Keywords: intellectual disability, movement training, balance skill, sensory profile, 
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1. Introduction 

 

Between 10 and 55% of children have problems with the processing and organization of 

sensory information. Studies show that sensory integration problem rate can go up to 40-

88% for children with different diagnoses (Vakulenko, 2020). A. Jean Ayers introduced 

the term sensory integration firstly in 1972. The term refers to a field in individuals, 
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particularly children, who exhibit atypical behavioral responses to sensory stimulation. 

Sensory integration has established a theoretical framework for diagnosing and treating 

disabilities in children under sensory integration disorder (SID) for the past fifty years. 

More recently, the approach has been reshaped as "dimensions of sensory processing" or SPD 

rather than SID (Camarata et al., 2020). 

 Intellectual disability refers to in many countries as "mental deficiency" or "mental 

disability". However, the appearance of intellectually disabled individuals is not different 

in many people. It is necessary to know the specific characteristics and related conditions 

of these individuals who have some problems that require attention. Some of such 

problems are epilepsy, hyperactivity, cerebral palsy, sensory impairment, and autism. 

The reasons for the maladaptive behaviors of children with intellectual disabilities are 

not only related to the cognitive status of these children. At the same time, the difficulties 

experienced by these individuals while trying to fulfill their other skills may cause 

maladaptive behaviors. However, in general, the brain damage that affects the 

intellectual levels of these individuals, other functions such as motor and sensory 

functions derived from brain processing can also cause maladaptive behaviors. Research 

shows that depending on the rate of intellectual disability, the motor skills of individuals 

may also be destroyed (Kosma et al., 2004; Ulla et al., 2007; World Health Organization 

[WHO], 2007; Engel –Yeger, 2011). 

 Children with intellectual disabilities may experience limitations in activities of 

daily living and a lack of self-confidence. However, they may lose their self-esteem, and 

they may also experience deficiencies in their academic skills. As children's disability 

levels increase, so does neurological damage. In addition, children's motor skills have a 

minimal effect on their sensory processing ability. However, the psychomotor activities 

revealed by movement training, doing, living, thinking, and practicing in these children 

increase the child's sensory information. Movement training can be available in curing 

the deficiencies that can be caused by the lack of sensory integrity (Alper and Ryndak, 

1992; Engel -Yeger et al., 2011; Vuijk et al., 2010). 

 The movement training includes different combinations of psychomotor activities. 

For this reason, such events offer children a more enjoyable life. In other words, 

movement education facilitates children's education depending on their ability to focus 

better and react in a coordinated manner to different and rich stimuli (Wilson et al., 2011). 

This research considers that the "Basic Movement Education Program" supports "For 

Developing Balance Skills" for children with intellectual disabilities. Recent studies show 

the effects of movement programs on the advancement of balance skills in children with 

intellectual disabilities. The development of balance skills helps children with sensory 

integration disorders to adapt to social life, practice daily life activities, improve their 

self-confidence and self-esteem, and increase their academic skills. 
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2. Material and Methods 

 

Our study was to determine the effect of the movement education problem for 

developing balance skills on children with intellectual disabilities. 

 Random pretest-post-test control group design is the most preferred design 

among the true experimental designs. For this reason, we designed the research as a 

"random pre-test-post-test control group design", which is one of the types (Gürbüz & Şahin, 

2017). 

 The research proceeded for 13 weeks. It consisted of 23 children, and 11 children 

were in the control group and 12 in the experimental group. In the first week of the study, 

a pre-test was conducted on the children. In addition to the education in the curriculum 

for the children in the 11-week experimental group, we implemented the Basic 

Movement Training Program for two hours a week to improve the balance skills of the 

children. At the same time, the children in the control group continued their education 

in the rehabilitation center. At the end of the Basic Movement Training Program was 

employed to improve balance skills in the 13th week, we applied the post-test to the 

control and practice groups. 

 
Table 1: Exercises with the Experimental Group and Their Duration 

Activities by Week 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 

1. Exercises on the mat X X X X    X  X X 

2. Rope movements  X X    X  X  X 

3. Movements in balance equipment    X   X  X X X 

4. Movements in the ground balance equipment     X  X   X X 

5. Paired movements       X X  X X 

6. Rhythm and coordination movements        X X X X 

 

Table 1 shows the activities and durations applied in the study. We administered the 

post-test, which we had applied to the students in the experiment group and control 

group at the beginning of the movement program, again at the end of 11 weeks. 

 The sample of this study consisted of children with mild intellectual disabilities 

between the ages of seven and ten who were educated in a special education and 

rehabilitation center. 

 Twenty three students attending the rehabilitation center participated in the 

study. There were 11 students in the control group and 12 students in the experimental 

group in the study. Children with a report of mild intellectual disability participated in 

the study. 

 

2.1. Data Collecting Tools 

In the study, we used six different measurement tools for the children to collect data on 

the balance skills of children with intellectual disabilities. We employed these tools to the 

children in both groups as both a pre-test and a post-test. 

http://oapub.org/edu/index.php/ejse
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 We took the opinion of three experts when choosing balance skills. We paid 

attention to the fact that the tools are applications that children can use in their daily lives 

and in games. In addition, we selected easy-to-get tools and materials suitable for the 

learning and implementation of the applications. We escalated the difficulty of the 

different variations of the movements we chose in the later stages of the study. We also 

ensured in-group participation with paired movements. 

 We received opinions from the language expert, the physical education and sports 

education specialist, and the measurement and evaluation experts in education regarding 

the questionnaire and scale. We made corrections in the questionnaires and scales 

according to expert opinions. Thus, we ensured the content validity and face validity of 

the measurement tools. Data collecting tools are listed following. 

 

2.1.1. Sensory Profile Test 

Winn Dunn developed the Sensory Profile Test. This test was implemented into 

measuring the sensory profile of children between the ages of three and 10 with 

intellectual disabilities, in programming and planning (Dunn & Westman, 1997). 

Adaptation of this tool to Turkish language and culture was made by Kayıhan et al. 

(2015), and this test's validity and reliability were verified. The Cronbach Alpha internal 

consistency reliability of this scale was very high (α>.90) (Kayıhan et al., 2015). The 

children's parents attain the test forms. It is scored in a five-point Likert system, and the 

variables consist of three parts. These are sensory processing, sensory modulation, 

behavioral and sensory responses. The sensory system includes auditory, visual, 

vestibular, tactile, multisensory, and gustatory regions. The information obtained with 

the sensory profile gives an idea about the child's ability to define sensory problems, 

interpret the senses, respond to and adapt to sensory stimuli from the environment, and 

his reactions to daily life activities (Dunn, 1999; Geyser, 2009). 

 In the study, we used only the scores of the "vestibular processing" sub-dimension, 

which was under the sensory processing dimension of the test, to correlate with balance. 

Sensory profile scoring of the vestibular process, Definite Difference (11 – 44), Possible 

Difference (45 – 47), Typical Performance (48 – 55) (Aki et al., 2016). We received opinions 

from three different experts for the validity of the questionnaire, and we provided a 

common consensus in line with their thoughts. 

 

2.1.2. Pediatric Balance Scale 

The Pediatric Balance Scale is a modified version of the Berg Balance Scale. This balance 

scale was a balance measure for school-aged children aged five to 15 years with mild or 

moderate motor impairment. The Pediatric Balance Scale is used to evaluate the 

functional balance of children in activities of daily living. Researchers have been using it 

in clinical studies, researches, and theses in Turkey for years. In the study, the researchers 

asked participants to perform 14 different movements. For each activity, zero was low, 

and four was the best score. The maximum score of the test was 56. The closer the score 

http://oapub.org/edu/index.php/ejse
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was to 56, the better the child's balance was considered. Total test administration and 

scoring time were 15 minutes (Franjoine et al., 2003).  

 Three different experts gave their opinions on the validity of the scale in the study. 

As a result of these opinions, we reached a consensus. 

 

2.1.3. Balance Measurement Tool 

We obtained the data of mediolateral deviation with eyes open, mediolateral deviation 

with eyes closed, anterior-posterior deviation with eyes open, and anterior-posterior 

deviation with eyes closed. Mediolateral velocity with eyes open, mediolateral velocity 

with closed eyes, anterior-posterior velocity with eyes open, anterior-posterior velocity 

with closed eyes, distance with opened eyes, distance with eyes closed, static balance 

scores of eyes open and eyes closed. We used the ALFA AC International East Balance 

Meter to obtain these scores. We made the static balance measurements and evaluations 

with ALFA AC International East (P.H.U. Technomex, Poland) stabilometry device. We 

transferred the data obtained to the computer with special software. 

 In this study, we provided the same measurement conditions for the control and 

experimental groups. The assessment protocol was for each participant in a standing 

position on the platform. We made each successive measurement at the same location. 

After the participant got on the balance beam and stabilized, we started the Romberg 

Test. In the test, we made the measurements with eyes open for 30 seconds and eyes 

closed for 30 seconds. We repeated the experiments if the participants got off the balance 

beam or moved before the test was over. We obtained static balance scores as a pretest 

and posttest after these measurements before starting the movement training 

(Henriksson et al., 1967). 

 

2.1.4. Flamingo Balance Test 

Flamingo Balance Test is a general body test. In the test, we used a balance beam, its 

length was 50 cm and height was four cm, and width was three cm. While balancing on 

one leg, preferred leg, the child flexed free leg at the knee and kept the foot of this leg 

close to the hip started the time the child tried to balance for a minute. We measured how 

many times the child's foot touched the ground while in this position. We stopped the 

timer when the child's balance was interrupted. When the child regained his balance by 

climbing on the balance beam, we started the chronometer from where he left off. The 

test went on like this for one minute. When the one-minute test period was complete, we 

counted each attempt of the child to balance (after falling) and recorded this number as 

the child's score. We did not evaluate the test when the child lost more than 15 balances 

(Rodriguez et al., 1998; Adam et al., 1987). 

 

2.1.5. Balance Test on Walking Device 

Measuring balance skills of the children with intellectually disabled this balancing test, 

we used a 180 cm long, seven cm high, and five cm wide board. We measured the walking 

times of the children on the board with a digital stopwatch. We repeated the test when 

http://oapub.org/edu/index.php/ejse
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the children lost their balance (if they fell off the board or their feet touched the ground). 

We recorded the time between the starting point on the board and the ending point as 

the child's score. 

 

2.1.6. Standing on the Balance Board Test 

To measure the balance tests for intellectually disabled children, we used a board eight 

cm high and 55 cm in width. We measured how long the children could balance with 

both feet on this tool. We repeated the test when the children lost their balance (if they 

fell off the board, their feet touched the ground or touched something with their hands). 

We measured the time duration between the children starting to balance and losing their 

balance with a digital chronometer, and as a result, we accepted this time as the child's 

score. 

 

2.2. Analyzing Data 

In the research, we analyzed the frequency and percentage distributions and the 

demographic characteristics of the experimental and control groups.  

 We used the Shapiro–Wilk Test to test whether the data were statistically suitable 

for normal distribution. Because the sample number was below 30. Significance values 

were less than 0.05 as a result of Shapiro–Wilk test. The data did not show a normal 

distribution. As Gürbüz and Şahin (2017) stated, non-parametric tests should be applied 

to test hypotheses in cases where the data do not show normal distributing. We used the 

Shapiro–Wilk Test to test whether the data were statistically suitable for normal 

distribution.  

 We used the Mann-Whitney U non-parametric test in our study. It examined the 

hypothesis and compared the control group and the experimental group. We analyzed 

the difference between the pre-test and post-test of the control and experimental group. 

We assessed the difference between the pre-test and post-test data of the experimental 

group and the pre-test data and post-test data of the control group with the Wilcoxon 

test, which is one of the non-parametric tests. 

 

3. Research Findings 

 

3.1. Mann Whitney U Test for the Pre-Test and the Post-Test Comparisons between 

Groups 

The research findings stated that there was no significant difference between the pre-test 

scores of the groups according to the Sensory Profile Vestibular Process Scoring. 

However, there was a meaningful difference between the post-test scores of the control 

and experimental groups. In addition, while there was no significant difference between 

the pre-test and post-test scores of the control group in Sensory Profile Vestibular Process 

Scoring, there was a meaningful difference between the pre-test and post-test scores of 

the experiment group. 

 

http://oapub.org/edu/index.php/ejse
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3.2. Wilcoxon Test for Comparison of Pre-Test and Post-Test Between Groups 

Wilcoxon test showed that there was a significant difference between the pre-test and 

post-test of the experimental group. In addition, there was no significant difference 

between the pre-test and post-test in the control group. The tests in which there was no 

difference sensory profile test vestibular process, pediatric balance scale, balance test on 

walking apparatus, standing test on balance apparatus, flamingo balance test, eyes open 

mediolateral mean deviation, eyes closed mediolateral mean deviation, eyes open 

mediolateral mean velocity, eyes closed mediolateral mean velocity, eyes open anterior-

posterior mean, eyes closed anterior-posterior mean velocity, eyes open distance (cm) 

data, and eyes closed distance (cm). 

 
Table 2: Eyes Open Anterior-Posterior Mean Deviation Results 

  n x ̄ ss Z P 

Experimental group Pre-test 12 14,51 1,775 
-0,353 0,724 

Post-test 12 14,33 2,632 

Control group Pre-test 11 14,41 1,153 
-2,090 0,037 

Post-test 11 15,96 1,640 

p<0.05  

 

Table 2 presents the Eyes Open Anterior-Posterior Mean Deviation Results. As stated in 

the test results of the experimental group performed before the movement training 

program, the mean of the Eyes Open Anterior-Posterior deviation results was 14.51, and 

the standard deviation was 1.77. After attending the movement training program, the 

mean of the post-test results was 14.33, and the standard deviation was 2.63. The research 

findings showed that the difference between the Eyes Open Anterior-Posterior Mean 

Deviation results before and after participating in movement training p<0.05 was not 

significant (Z= -0.353; p=0.724). 

 The research findings indicate that the pre-test mean of the Eyes Open Anterior-

Posterior deviation results of the control group was 14.4, and the standard deviation was 

1.15. However, the findings revealed that the mean of the control group post-test results 

was 15.96, and the standard deviation was 1.64. The findings demonstrated that the 

difference between the pre-test and post-test results was significant at p<0.05 (Z= -2.090; 

p=0.037). 

 

Table 3: Anterior – Posterior Mean Deviation Results with Eyes Closed 

  n x ̄ ss Z P 

Experimental group Pre-test 12 14,45 1,598 
-1,245 0,213 

Post-test 12 13,24 1,524 

Control group Pre-test 11 14,45 1,488 
-1,689 0,091 

Post-test 11 15,71 1,680 

p<0.05  

 

Before attending the movement training program of the experiment group, the Eyes 

Closed Anterior-Posterior deviation finding was 14.45, and the standard deviation was 

http://oapub.org/edu/index.php/ejse
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1.59. After attending the movement training program, the post-test results show that the 

mean was 13.24, and the standard deviation was 1.52. The findings confirmed that the 

difference between the Eyes Closed Anterior-Posterior Mean Deviation test results before 

and after was not meaningful at the p<0.05 significance ratio (Z= -1.245; p=0.213).  

 As seen in Table 3, the pre-test mean of the Eyes Closed Anterior-Posterior Mean 

Deviation test results for the control group was 14.45, and the standard deviation was 

1.48. The control group post-test results expressed the mean was 15.71, and the standard 

deviation was 1.689. The test results displayed that the difference between the pre-test 

and post-test results was not meaningful at p<0.05 significance (Z= -1.689; p=0.091). 

 
Table 4: Eye Open Area (cm²) Results 

  n x ̄ ss Z P 

Experimental group Pre-test 12 6,75 4,541 
-1,806 0,071 

Pro-test 12 3,99 1,651 

Control group Pre-test 11 8,79 10,134 
-2,934 0,003 

Pro-test 11 20,52 13,274 

p<0.05  

 

Before the children with intellectual disability participated in the movement training 

program, the mean of the Eyes Open Area (cm²) results of the experiment group was 6.75, 

and the standard deviation was 4.54. After the children attended the movement training, 

the mean of the post-test results of these students was 3.99, and the standard deviation 

was 1.65. These findings presented that the difference between Eyes Open Field results 

before and after children's movement training was not noteworthy at p<0.05 (Z= -1.80; 

p=0.071). 

 The pre-test mean of the Eyes Open Area results of the control group was 8.79, and 

the standard deviation was 10.13. The post-test results of the control group showed that 

the mean was 20.52, and the standard deviation was 13.27. The results showed that the 

difference between the pre-test and post-test was significant at p<0.05 (Z= -2.93; p=0.003). 

 
Table 5: Eyes Closed Area (cm²) Results 

  n x ̄ ss Z P 

Experimental group Pre-test 12 13,42 9,777 
-2,550 0,011 

Pro-test 12 5,31 3,857 

Control group Pre-test 11 11,09 4,668 
-2,045 0,041 

Pro-test 11 23,80 15,01 

p<0.05  

 

The mean of the Eyes Closed Field (cm²) test results before participating in the movement 

training program of the experimental group was 13.42, and the standard deviation was 

9.77. After this group attended the movement training, the mean of the post-test result 

was 5.31, and the standard deviation was 3.85. These findings indicated that the 

difference between the Eyes Closed Field results before and after the training was 

significant at p<0.05 significance rate (Z= -2.55; p=0.011). 
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The pre-test mean of the Eyes Closed Field result of the control group was 11.09, and the 

standard deviation was 4.66. The control group stated the post-test results, the mean of 

this test was 23.80, and the standard deviation was 15.01. As seen in Table 5, the findings 

showed that the difference between the pre-test and post-test results was p<0.05 

negatively significant (Z= -2.04; p=0.041). 

 

4. Discussion 

 

Sensory integration disorders frequently happen in individuals with intellectual 

disability. This study aimed to investigate how the Basic Movement Training Program 

developed to improve balance skills contributes to an advancement in the vestibular 

sense. Our capability to uphold balance and body posture is provided by the vestibular 

sense. The study findings indicated the differences between the pre-test and post-test 

results of the experimental and control groups. 

 First, the Sensory Profile Vestibular Process Score showed no significant difference 

between the pre-test scores of the control and experimental groups. However, there were 

considerable differences between the groups' post-test scores. Secondly, Sensory Profile 

Vestibular Process Scoring stated that there was no significant difference between the 

pre-test and post-test scores of the control group. However, there was a meaningful 

difference between the pre-test and post-test scores of the experimental group. The 

research finding showed that the movement program impacted the development of the 

vestibular process. Akı et al. (2016) supported our research findings. Akı et al. (2016) 

conducted a study with four children aged between four and 11 years with an autism 

spectrum disorder in 14 sessions for seven weeks. The researchers examined pre-test and 

post-test the experimental group and the control group. Although the experimental 

group advanced the aquatic therapeutic activities treatment and received sensory 

integration therapy, the control group received only sensory integration therapy. They 

evaluated the vestibular processing portion of the Dunn Sensory Profile, Ayres' posture 

imitation, and bilateral motor coordination data. They stated that treatment of the 

therapeutic water activities increased the vestibular process, posture imitation, and 

bilateral motor coordination in children with autism. The Control group received only 

sensory integration therapy. They evaluated the vestibular processing portion of the 

Dunn Sensory Profile, Ayres' posture imitation, and bilateral motor coordination data. 

They stated that therapeutic water activities increased the vestibular process, posture 

imitation, and bilateral motor coordination in children with autism. 

 Dunn and Brown's (1997) study affirmed that the sensory profile lets strengthen 

the sensory processing skills that affect the child's performance. This research revealed 

that students with intellectual disabilities had positive developments in their sensory 

processing skills, depending on the improvement in their vestibular processing scores. 

Furthermore, Huri and Gündüz (2016) supported Dunn and Brown's studies. The 

researchers' study with the participation of gifted children between the ages of four and 

six stated that sensory integration therapy improved students' praxis, sensory-motor 

http://oapub.org/edu/index.php/ejse
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skills, and balance. They also stated that the development in the sensory integration skills 

of gifted students also contributed to their postural praxis and bilateral motor 

coordination skills. Huri and Gündüz's (2016) research revealed that experimental 

therapy practice could improve students' sensory-based group activities while improving 

students' social participation skills. 

 Pediatric Balance Scale findings revealed that while there was no significant 

difference between the pre-test scores of both groups, there was a meaningful difference 

between the post-test scores of the control and experimental groups. However, the 

Pediatric Balance Scale findings indicated that while there was no significant difference 

between the pretest-post-test scores of the control group, there was a substantial 

difference between the pre-test and post-test scores of the experimental group. These 

results showed that the scores of the students who participated in the training program 

were better than those who did not attend the program; the scores of the Pediatric Balance 

Scale were better. There was no significant difference between the pre-test and post-test 

scores of the control group, but there was a considerable difference between the pre-test 

and post-test scores of the experimental group. This finding obtained from the research 

supported the literature findings (Kubilay, 2008; Casey et al., 2015; Bingül, 2018). Kubilay 

(2008) examined the effectiveness of balance and posture exercises on functional levels in 

students with mild intellectual disabilities. Kubilay's (2008) study asserted was a 

statistically significant increase in the Pediatric Balance Scale scores of the control and 

experimental groups. Bingül (2018) used the Pediatric Balance Scale to compare two 

different groups. Bingül (2018) studied 41 unassisted ambulated spastic cerebral palsy 

and 41 healthy children (from four to 16 years). Bingöl's study determined functional 

balance using the Pediatric Balance Scale. It concluded that there was a difference in 

findings between the two groups. 

 The pre-test and post-test results of the experimental group proved that the 

movement training program caused improvements in the students with intellectual 

disabilities in the Sensory Profile Test Vestibular Process scores and Pediatric Balance 

Scale scores. 

 Even though there was no significant difference between the pre-test results of the 

groups based on the Balance Test scores on the Walking Device, there was a meaningful 

difference between the post-test results. There was no significant difference between the 

pre-test and post-test results of the control group. However, there was a meaningful 

difference between the pre-test-post-test results of the experimental group after the 

training program. While there was no significant difference between the pre-test and 

post-test scores of the control group, there was a substantial difference between the pre-

test and post-test scores of the experimental group. Odabaş (2016) stated that he 

investigated the effect of a 12-week exercise program on the motor competence levels of 

children with autism with 12 children aged between eight and 14 aged. In his research, 

he applied running speed, agility, balance, bilateral coordination, and strength tests from 

the parameters of the Bruininks-Oseretsky Motor Test to the children. The result of the 

study pointed that exercise training revealed a statistically significant difference in all 
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tests. Odabaş's (2016) study supported our research findings. In another study, Demirel 

(2008) conducted eight weeks, 24 sessions with the experimental group to improve 

balance skills with a walking device. Demirel compared the students' first measurement 

and last measurement data. It revealed that balance education studies affected some self-

care skills of students. In addition, this study proved that these exercises had a positive 

effect on students' balance skills. 

  The findings obtained from the Balance Device Stand Test measurements revealed 

that while there was no significant difference between the pre-test scores of both groups, 

there was a significant difference between the post-test scores of the control and 

experimental group. The findings of the similar measurements showed that while there 

was no significant difference between the pretest-posttest scores of the control group, 

there was a significant difference between the pre-test-post-test scores of the 

experimental group that continued the movement program. Standing on Balance 

Equipment exercises are carried out in children with special learning difficulties, 

individuals with chronic low back disease, hearing-impaired, and the development of the 

balance of athletes. In addition, healthy and elderly individuals exercise for standing on 

the balance beam (Erbahceci et al., 2001; Coşkun and Filiz, 2012; Yağcı et al., 2004; Akgül 

et al., 2018; Selçuk, 2018). The literature findings were consistent with the results of this 

study on balance skills in individuals with intellectual disability. 

 The Flamingo Balance Test findings showed that while the scores of both groups 

did not differ significantly between the pre-test findings of these groups, as in the other 

scores, there were significant differences between the groups' post-test scores. The result 

of the Flamingo Balance test displayed that while there was no significant difference 

between the pre-test and post-test results of the control group, there was a meaningful 

difference between the pre-test and post-test results of the experiment group. Many 

studies have been using the Flamingo Balance Test, for example, the balance performance 

measurements of athletes, the evaluation of motor fitness of pre-primary students, and 

the evaluation of balance control of old and young individuals (Hazar and Taşmdepligil, 

2008; Fjørtoft 2000; Sundstrup et al., 2010; Atılgan Erkut et al., 2012; Erdogan et al., 2017). 

Erbahceci et al. (2001) used the balance board and the Flamingo Balance Test in balance 

training with 40 amputees. Erbahceci et al.'s (2001) study results argued that using a 

balance board was one of the effective procedures in balance training. The findings of our 

study and the literature findings were consistent. In a different research, Casey et al. 

(2015) put forward that children with autism spectrum disorder continuing their ice 

skating training for 12 weeks resulted in a significant increase in outcomes of these 

individuals' pediatric balance scale and Flamingo Balance Test. These researchers 

advocated the positive effects of ice skating training on the motor development of 

individuals with autism spectrum disorder. These findings were consistent with the 

results of our study. 

 After the experimental group participated in the movement training program, we 

subjected this group to the Walking Tool Balance Test, Standing on Balance Equipment 
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Test, and Flamingo Balance Test. We achieved positive results in all tests. The test results 

supported the basic statement of the research. 

 The result of the Romberg Test statistical analysis performed with the Balance 

Measurement Device pointed that there was a significant difference in the pre-test and 

post-test results of the experimental and control groups, but only. However, the Field test 

of the control group with eyes closed showed that the test result was negative and 

significant. 

 The Romberg Test statistical analysis test performed with the Balance 

Measurement Device stated no significant difference between the pre-test and post-test 

results of the students in the blindfold Anterior-Posterior Mean Deviation control group. 

The groups were with open eyes Posterior Mean Deviation results showed a significant 

negative difference between the pre-test and post-test results of both groups. This result 

did not support our hypothesis. This finding of our study did not approve the results of 

Cheldavi et al. (2014). Cheldavi et al. (2014) also studied autistic children between the 

ages of six and eight on average (10 experiment group– 10 control group) for six weeks. 

Researchers applied a balance training program to improve the balance and postural 

control of these children. The researchers used the Bertec Mass Measuring Device, unlike 

our study. Measurements with this device exposed that children's eyes opened/closed, 

anterior-posterior results showed that movement programs effectively improved 

postural control in children. However, the results of our study suggested that, although 

there was no statistically significant difference in the experimental group, the frequencies 

of the test scores showed improvement and change. The frequencies of the control group 

indicated a decline. On the other hand, the study of Cheldavi et al. (2014) was consistent 

with our research according to the results of eyes open/closed, mediolateral, and average 

velocity. These results expressed that the Basic Movement Training Program Designed 

to Develop Balance Skills increased the balance skills of students with intellectual 

disability and improved their sense of balance. 

 Statistical analysis results of Romberg Test performed with Balance Meter in the 

control group presented that Eyes Open Anterior-Posterior Mean Deviation and Eyes 

Open Field were negatively different in the control group, but not in the experimental 

group. In other words, we can state that the scores of the students in the experimental 

group remained stable after the movement training, and there was a regression in the 

scores of the students in the control group. We can say that movement training did not 

improve the students of either group but tried to prevent the students from regressing. 

So, the movement program can be available as a preventive way to minimize regression 

in children with intellectual disabilities. 

 Our research findings showed that the Planned Basic Movement Training 

Program to Develop Balance Skills improved the balance skills of students with 

intellectual disabilities. These findings from our research were in agreement with the 

results of different studies (Dunn and Westman, 1997; Erbahceci et al., 2001; Fjørtoft, 2000; 

Yağcı et al., 2004; Tomchek and Dunn, 2007; Hazar and Taşmdepligil, 2008; Sundstrup). 
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et al., 2010; Atılgan Erkut et al., 2012; Coşkun and Filiz, 2012; Kapakkes, 2013; Erdoğan et 

al., 2017; Akgül et al., 2018; Selçuk, 2018). 

 The research findings stated a difference between the test results of the control 

group and the experimental group with the Balance Measurement Device according to 

the Basic Movement Training Program for 11 weeks. This finding was consistent with 

Mikołajczyk and Jankowicz-Szymańska's (2014) research, with only the difference 

between groups in the results of field measurements with eyes closed eyes, and no 

difference between groups in the anterior-posterior results with eyes open/closed. 

However, other findings of the study did not support our research results. Mikołajczyk 

and Jankowicz-Szymańska (2014) stated that there was no difference in the experiment 

group's test results regarding to the participants' eyes open mediolateral, anterior-

posterior, distance, field and eyes closed, mediolateral, anterior-posterior, and distance. 

There may be several reasons why these findings differ from those of our study. For 

example, the study of Mikołajczyk and Jankowicz-Szymańska (2014) did not apply an 

appropriate movement training program to children with moderate intellectual 

disability. Various variables might affect the test results so as students' attention levels, 

psychological and social conditions, and external stimulus from the environment. 

 Today, Sensory Integration Therapy is widely applied to children with special 

education needs. In the literature, sensory integration studies are conducted in cerebral 

palsy and autistic children, elderly and physically disabled individuals in Turkey, and 

the world. However, there are not enough studies on the sense of balance of individuals 

with intellectual disabilities now. 

 Studies show that individuals with intellectual disabilities are developmentally 

behind compared to other individuals. For example, typically developing children start 

walking at an average age of one (Gündoğdu et al., 2016). Molnar's (1978) research 

revealed that children with Down's Syndrome started walking, on average, at the age of 

4.2. The walking age of students with different intellectual disabilities was 3.2 (Molnar, 

1978; Siedentop et al., 1986; Winnick & Porretta, 2017; as cited in Özer et al. 1999). Another 

example is that children with intellectual disabilities perform poorly in the dynamic 

balance process compared to their peers. In addition, these children could not show the 

expected improvement in balance skill performance with increasing age (Rarick and 

Dobbins, 1972; as cited in Özer 2013). Beckung, and friends' studies (1997) on 88 

intellectually disabled children with epilepsy showed that all these children had low 

motor and sensory development levels than other typically developing children. The age 

of motor development in children is generally low. Motor and sensory dysfunctions are 

common in these intellectually disabled children. Intellectually disable students often 

lack motivation. This situation worsens the immature motor behavior of these 

individuals. The age range in this study was between seven and ten years old. Movement 

training can increase the motivation of children. The most intense development of 

balance control occurs between the ages of seven and 12. The development skills of 

children are between the ages of nine and fourteen (Sterkowicz et al., 2012). The data in 
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the literature and the results of our study show that besides movement education, the 

motivation and age of children may contribute to the development of balance skills. 

 Intellectually disable students have difficulties in adaptive behaviors, and these 

individuals have lower physical capacity and limited motor functions compared to their 

peers and other different sick individuals (Öztürk, 1995; Horvat & Franklin, 2001; Smail 

& Horvat, 2001). Due to developmental disadvantages, the education of students with 

intellectual disabilities is valuable. Clark and Clark (1978) discussed that the physical and 

motor development of mentally slow students was that these individuals did not play 

game enough and did not participate in movement training programs. The study stated 

that the students in the control group could not have the same improvement in their 

standard education as the students in the experimental group (Özer et al., 1999). 

 Developmental disadvantages in the physical and motor skills of students with 

intellectual disabilities also affect the development of these individuals in mental and 

affective areas. Physical growth, change in the length of the various parts of the body, 

change in skeletal size and condition, nervous - muscular system, function, and 

development of different organs are called physical growth. It significantly affects 

physical growth and development, motor performance, educational success, and social 

behavior (Bruininks, 1974; Gallahue and Ozmun, 1995; cited in Özer et al., 1999). 

 There are many studies on the effects of movement training on the development 

of educational achievement, daily life activities, visual perception, self-care skills, social 

development, social participation skills, and hyperactivity and attention deficit 

(Çamlıyer, 1994; Franjoine et al., 2003; Alp & Çamlıyer, 2015; Huri and Gündüz, 2016; 

Bingül, 2018; Gür, 2018). Çamlıyer (1994) stated that movement education had a 

considerable effect on the perceptual development of 53 students aged eight to fourteen 

at the level of trainable intelligence. In another study, Çalık et al. (2011) stated that in their 

study with 25 children with low vision, aged 11 years on average, visual perception and 

balance functions are important factors in the level of independence in activities of daily 

living. Kara et al. (2011) stated that balance training was essential in increasing gross 

motor function levels in children with Cerebral Palsy. On the other hand, they said that 

the changes in the psychomotor area were considered in the other field and that the 

improvement in balance skills increased the speed of learning self-care skills (Demirel, 

2008). In another study, Alp (2014) stated that movement training and physical activities 

applied to autistic children supported the social development of students. 

 The movement training program strengthens the psychomotor activities of 

students with intellectual disabilities by doing, living, thinking, and practicing. In 

addition, movement training increases the child's sensory information, provides sensory 

integrity, and can alleviate students' inadequacies.  

 According to Karacan et al. (2003) stated that rhythm keeping skills, movement 

training, movement skills, movement and rhythm, movement variations, different 

rhythm exercises, children's ability to express themselves, the relationship between dance 

and health, the relationship between dance and science, paired studies, various 

movement exercises and educational programs that include educable intellectual work 
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activities can contribute to improving the skills of individuals with intellectual 

disabilities. 

 Researchers thought that since movement education was based on psychomotor 

activities, such practices can be enjoyable and entertaining for students. Movement 

training strengthens the concentration of these individuals. This study is valuable in 

terms of being the first study on this subject in Turkey, revealing interdisciplinary 

findings, encouraging fundamental movement education for students with intellectual 

disabilities, and contributing to the literature. 

 

5. Recommendations  

 

Literature studies have shown that the intellectual disability of movement education 

contributes to students' educational success, daily life activities, self-confidence, visual 

perception development, self-care skills, social interactions, communication, and balance 

skills. In addition to these, applications such as movement and balance education, 

sensory integration therapy, active games, DIR Floor Time Model, Waldorf, Reggio 

Emilia, and Montessori Methods provide positive effects on these children's aggressive 

attitudes, hyperactivity, and attention deficits (Çamlıyer, 1994; Edwards, 2002; Durgut et 

al., 2020; Gur, 2018). On the other hand, research by Jorquera-Cabrera et al. (2017) showed 

that there is only an English version of the Sensory and Integration Praxis Tests – SIPT, 

which was developed for children who are considered physically and intellectually 

normal but have special learning difficulties (Schaaf & Miller, 2005). This test is suitable 

for the North American population approved for the North American population only. 

This situation limits the application of the test to other groups. In addition, the high cost 

of test training and testing is one of the limitations of this test (Jorquera-Cabrera et al., 

2017). The results of our research and literature sources showed that it could produce 

similar results with the movement training program. Based on the results of this research, 

we suggest using movement training to avoid high costs and for more appropriate 

education. 

 Dunn and Brown's (1997) research stated that the sensory profile of children with 

intellectual disabilities could have sound potential to provide information about sensory 

processing skills that affect children's performance. It contains many behavioral elements 

rarely seen in disabled children. More scientific research is needed to identify appropriate 

practices for other groups of children. 

 The results of Bowman and Wallace's (1990) study with children aged 3-5 years 

show that the Developmental Test of Visual-Motor Integration (Beery, 1982), hand size 

and strength, Southern California Sensory Integration Tests (Ayres, 1972), Bowman 

Unilateral used by occupational therapists. Hopping Test (Flannigan, 1987), Southern 

California Postrotary Nystagmus Test (Ayres, 1975), Sensory Integration and Praxis Tests 

(SIPT) (Ayres, 1984), praxis tests, and Browman Quality of Prone Extension Scale 

(Etheredge, 1987) the test results differ according to the conditions. Researchers should 

keep this in mind when interpreting test results. 
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 Participation of intellectually disabled people in activities regularly leads to 

improvements in the skill levels of these individuals. The process of adapting to the 

activities is shorter for the disabled individuals in the inclusion group as against the other 

disabled group. The students in the mainstream group have a positive effect on each 

other. The social integration of children with average development with intellectually 

disabled children contributes positively to the personal development of their 

communication with their peers and their relations with disabling individuals. For this 

reason, making such activities widespread in line with the needs and wishes of students 

will contribute significantly to the development of students (Karacan et al., 2003). 

 Children who do not participate in the activities or are not taken part in by their 

friends have declines or loss of skills in physical and motor skills (Clark and Clark, 1978; 

Sinclaire and Forness, 1983; as cited in Özer et al., 1999). Similarly, Siedentop et al. (1986) 

affirmed that children with intellectual disabilities could improve their physical and 

motor skills through the games they participate. Therefore, we can say that students with 

intellectual disabilities should participate in more activities to adapt to other student 

groups. 

 

6. Conclusion 

 

The results of our research showed that the Special Movement Education Program on 

children with intellectual disabilities provided positive improvements not only in 

balance skills but also in educational success, daily living skills, visual perception, self-

care skills, social development, social participation, hyperactivity, and attention deficit. 

Education programs for individuals with intellectual disabilities should include intensive 

movement training exercises. 
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