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Abstract 

The aim of this study is to reveal the effect of long term adapted game aided physical education intervention program 
conducted on an individual with ASD and to conserve the achieved skills. The participant was fourteen years old 
during study and was fifteen years old when research was completed. The study took 15 months in total including 12 
months of implementation process and 3 months of interval before retention test conducted on the participant. The 
Short Form of 2nd version of Bruininks-Oseretsky Motor Proficiency Test (BOT-2 SF) was used as a measuring set. 
Obtained data were evaluated graphically. According to the obtained data, we determined a development but BOT-2 
SF started in different periods in 8 sub-dimensions under the title of fine and gross motor skills. When permanency 
test was obtained after an interval of 3 months for examined intervention program, it was clear that all skills except 
power sub-dimension were conserved. There was a decrease in a certain amount only in power sub-dimension. In the 
light of all these consequences, we can say that even though it is late, adapted intervention programs conducted on 
the individuals with ASD affect motor skill levels positively and it can be said that this development will be effective 
in increasing life quality of the individuals with ASD. 

Keywords: adapted intervention program, autism spectrum disorder, bruiniks-oseretsky motor proficiency test, 
motor skill, quality of life 

 

1. Introduction 

Autism Spectrum Disorder (ASD) is a characterized natal neurodevelopmental disorder and demonstrates its 
symptoms in first three years of life, characterised under the title of diffused developmental disorder and getting an 
increase in prevalence nowadays by displaying improper communication and social interactions with restricted and 
repetitive behaviours (American Psychiatric Association, 2016). After all, the delays or deficiencies in motor skills 
are most common and frequent behaviours in the individuals with autism spectrum disorder, even though motor 
skills disorders are not one of the main characteristics of autism spectrum disorder (Fournier, et al., 2010;Downey & 
Rapport, 2012). It has been asserted that problems in performed motor skills besides linguistic, social and intellectual 
differences sighted in the individuals with ASD could also be an indicator of ASD (Staples & Reid, 2010; Bhat et al., 
2011; Breslin & Rudisill, 2011; Whyatt & Craig, 2012; Liu & Breslin, 2013a; Mcphillips, 2014). 

In some researches conducted on the individuals with ASD, there are problems in motor skills such as visual motor 
deficiency, handcraft, problem in movement skills, balance, coordination, agility and low power weakness (Pan et al., 
2009; Staples & Reid, 2010; McCleery et al., 2013). According to the results of many current researches, it was also 
determined that individuals with ASD have delay or deficiency in motor skills compared to their peers who show 
typical development  (Ghaziuddin & Butler, 1998; Ming et al., 2007; Dewey et al., 2007; Provost et al., 2007a; 
Provost et al., 2007b; Green, et al., 2009; Matson et al., 2010; Lloyd et al., 2011; Bhat, 2012; Whyatt & Craig, 2012; 
Lane et al., 2012; Mattard-Labrecque et al., 2013; Liu & Breslin, 2013b; Pan, 2014; Zikl et al., 2016; Choi et al., 
2018). Even though all development areas and their speed of development are different from each other, they have 
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interactions with each other (Thelen, 2005; Haywood & Getchell, 2014). The studies on ASD also support this 
theory. For example, Mody et al. (2017) revealed that corrupted gross skills have a close relationship with recipient 
language skill. In another study, it has been revealed that the schoolchildren with ASD have more deficiency in 
social communicational skill than the children with weak motor skills. (MacDonald et al., 2013). The retrospective 
analysis of clinic data reported that there is a relationship between motor skill and social functions (Ming et al., 2007; 
Holloway et al., 2018).  

There is a delay in the fine and gross skills of the children with ASD and this delay increases continuously with the 
age. Unfortunately, motor skills and physical activities are neglected in the areas such as psychology (Rosenbaum, 
2005) and accordingly the focal point of intervention planning consists of deficiency in social communication areas, 
one of the diagnostic traits of ASD (Flanagan et al., 2012) and also typical behaviour problems (Vismara & Rogers, 
2010; Lloyd, 2011; MacDonald et al., 2013). Acquired motor skills have a positive effect on other areas of 
development such as cognitive development (Piaget, 1964) and social development (Gallahue et al., 2012) and, early 
developed motor skills cause an increase of other areas of development (Lobo & Galloway, 2008). Early diagnosis of 
motor proficiency level is important with regard to the implementation of the intervention program aimed at target by 
identifying specific deficiencies in individual’s development (Piek et al., 2012). Early motor delays in children with 
ASD have an effect especially on social disorder in first two years of life. Therefore, evaluations performed at the 
right time for addressing the motor disorders are very important with regard to effective interventions (Bhat et al., 
2011; Gkotzia et al., 2017). LeBarton and Iverson (2016) asserted that motor development has potential effects on 
developing communication and early developed gross motor skills can support developments in other areas and so 
targeting at the motor skills in early intervention program has positive effects in many implications. In another study, 
Piek et al. (2012) expressed that intervention programs not only develop motor skills but also prevent or decrease 
health, learning and psychological problems related to weak motor proficiency.  

There is a powerful relationship between motor proficiency and physical activity (Lubans et al., 2010; Akın & Acet, 
2017). Especially motor skill interventions help to develop motor skills (Wrotniak et al., 2006) and it is considered 
that it increases the potential of developing social skills and probability of participation in physical activity. However, 
even though there are many researches in literature showing that motor development level is a foresight indicator for 
ASD diagnosis, there aren’t many intervention studies aiming at motor skill deficiencies of individuals with ASD 
(Colombo-Dougovito & Block, 2019). 

In our study, the determination of the effect of long term adapted physical education program on motor skill level of 
an individual with ASD and the permanency of later implementation’s effects was aimed.  

 

2. Material and Method 

2.1 Research Model 

This research is an experimental study. Inter-behavioral multiple probe design of single-subject research models was 
used. The research lasted fifteen (15) moths in total. 

2.2 Research Group 

One child with autistic characteristics in the Autistic Children and Education Centre participated in the research. 
Parent consent for participation of the child to the researched was taken.  

2.3 Information about the Participant 

In the interview with the parents to gather information about B.B, we learned that the child was diagnosed with mild 
autism spectrum disorder at the age of 3 by the result of an investigation during research by a special psychiatrist. 
Right after diagnosing with autism, the child was put to a special education and rehabilitation centre to provide 
opportunity to take education with the parents. When the child was 7 years old, he also started to go to an education 
and implementation centre where autistic children get education and training. When observing B.B.’s motor skills 
before the study, walking skill, one of the locomotor skills, was seen as that he acquired his walking habit by turning 
his right leg inward fifteen (15) degrees while his left leg was pointing opposite direction. After the examination, it 
was revealed that he had no running skill. It was observed that while in ascending ladder skill, right-left leg were 
ascending rhythmically, in descending skill, he could not perform it rhythmically as right-left leg. In climbing skill, it 
was observed that he could not perform climbing behaviour to wall mounted kit. It was observed that he could not 
perform single foot and both feet vertically and leaping forward skill. It was observed that he could not perform the 
skill of standing in balance on one foot more than one second. It was observed that he was weak in throwing and 



http://jct.sciedupress.com Journal of Curriculum and Teaching Vol. 8, No. 3; 2019 

Published by Sciedu Press                         65                          ISSN 1927-2677  E-ISSN 1927-2685 

grabbing skills as of the manipulative skills. It was observed that he performed retreating behaviour when we threw 
plastic ball towards him. It was concluded after interviewing with the parents that B.B had not participated in any 
adapted movement or physical activity before the study. At the end of the study, the participant became 15 years old. 

2.4 Ethical Considerations 

The participant's family was informed about the participant's current level of motor development and the intervention 
program and informed consent statement was taken. 

2.5 Data Collection Tool 

Second version of Bruininks-Oseretsky Motor Proficiency Test (BOT-2 SF) was used to measure motor skill levels 
of the participant (Bruininks & Bruininks, 2005). BOT-2 had been used to measure motor skill levels of the 
individuals with ASD in prior studies (Gabriels et al., 2012; Mattard-Labrecque, et al., 2013; Hilton, et al., 2014; 
Lourenço et al., 2015). BOT-2 is a tool used for educators, treatment specialists and researchers to evaluate motor 
skill of the children, to evaluate and prepare motor development program, to determine and evaluate various motor 
function disorders and developmental delays. Test materials were designed in a manner of easing the evaluation and 
implementation, providing implementation opportunity and attention of the children.  

The measurements weren taken by using Short Form of Bruininks-Oseretsky Motor Proficiency Test-2, composed of 
fourteen (14) skills as part of 8 Sub-Tests. Drawing Line Along the Road and Folding Paper skills were performed as 
to identify Motor Skill Sensitivity as the first Sub-test and total value of these measurements was taken. The total 
value of Square Copying and Star Copying skills was taken to evaluate Motor Skill integration as the second Sub-test. 
Dexterity as the third Sub-test was evaluated with Change Giving skill. The total value of Toe Touching on the Same 
Side and Changing sides by Jumping with Arm and Leg on the Same Side skills were applied to evaluate Bilateral 
Coordination as the fourth Sub-test. The total of Standing on Balance Board on One Foot and Walking Foot by Foot 
on the Line skills was taken to evaluate Balance as the fifth Sub-test. Running Speed and Agility as the sixth Sub-test 
were evaluated with Jumping on One Foot. The total of Grabbing the Ball with Both Hands and Bouncing the Ball 
with One Hand by Changing Hands was taken to evaluate Upper-Limb Coordination as the seventh Sub-test. 
Strength as the eighth Sub-test was evaluated with Standing Long Jump and Sit-up Skills. 

Every measurement lasted between 20 and 60 minutes depending on the willingness and attention of the individual. 
Depending upon the willingness of the individual, we asked him to get attention again by pausing and perform other 
skill. After the first measurement obtained from the participant, the second measurement was in the second month, 
the third measurement in the fourth month, the fourth measurement in the eighth month and the fifth measurement in 
the twelfth month to observe the effect of adapted physical education program after the implementation. At the end 
of the twelve (12) month process, adapted physical education studies finished and routine studies continued. After 
three (3) month interval, the sixth and final measurement from the participant was taken to see the long term effect of 
twelve (12) month program. 

2.6 Implementation Protocol 

This program was prepared suitably for development levels of the autistic child participated in the research. Prepared 
program was implemented through twelve (12) months by a specialist researcher at the field of autistic children and 
movement gradient. 
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Table 1. Monthly Plan Sample 

Objectives Acquisition 

Methods and 

techniques of 

learning and 

teaching 

-to make eye contact 

-to be able to follow the model 

-to perform a commands specifying a 

single operation 

-to recognize parts of the body 

1. Provides eye contact with the "Look at me" command 

2. Performs a simple command (sit, get up, take, come, etc.) 

with help.  

3. Moves the requested part of the body. 

Learning by doing, 

learning by 

experience, 

expression, 

demonstration 

-to make walking exercises 

-to simulate walks shown 

1. Walks freely. 

2. Walks by moving to the beat. 

3. Walks between two parallel lines. 

4. Walks backwards. 

5. Walks edgeways. 

6. Walks with big steps. 

7. Walks by stepping certain shapes. 

8. Walks with an object in hand. 

9. Walks against the obstacles. 

10. Imitates the walking’s of the teachers that he shows 

11. Imitates to walk like lion, bear, wolf, duck tec. 

Learning by doing, 

learning by 

experience, 

expression, 

demonstration 

-to imitate walking shown 

-to perform running exercises 

 

1. Runs freely. 

2. Runs by moving to the beat. 

3. Runs towards the target. 

4. Runs on the line. 

5. Runs edgeways. 

6. Runs backwards. 

7. Runs between the obstacles. 

8. Runs with an object in hand. 

9. Runs on the track specified. 

Learning by doing, 

learning by 

experience, 

expression, 

demonstration 

-to make leap and coordination exercises 

-to make jumping exercises 

 

1. Jumps with single and double foot inside the shapes painted 

on the ground. 

2. Jumps single and double outside of the shapes painted on the 

ground. 

3. Jumps over an object in front.  

4. Jumps over the objects ranked in equal intervals. 

5. Jumps off the device in a certain height. 

6. Jumps over the obstacle in a certain height with both feet. 

Learning by doing, 

learning by 

experience, 

expression, 

demonstration 

 

2.7 Statistics 

Because the number of participants joining in this research is only one (1), no statistics were implemented to the data 
obtained. Raw data obtained were recorded and then converted to run chart to reveal the change occurred in fifteen 
(15) months process by converting to dot point suitable for the scale protocol. 
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3. Results 
3.1 Fine Motor Skill 

Figure 1. Fine Motor Skill Subtests 

 

According to the results of Bruiniks-Oseretsky Motor Proficiency Test (BOT-2 SF) belonging to the participant, 
while the first development was observed in the first intermediate-test executed in the 8th week in Upper-Limb 
Coordination sub-dimension, first development in other sub-dimensions was observed in the second 
intermediate-test executed in the 16th week. The development in skill level of the participant continuously 
accelerated vertically until post-test executed in the 12th month in Fine Motor Precision and Upper-Limb 
Coordination sub-dimensions. While there was vertical acceleration until the 3rd intermediate-test executed in the 8th 
month in Manual Dexterity and Fine Motor Integration sub-dimensions, the development started to show horizontal 
movement after this measurement. However, according to the results of the retention test executed after an interval of 
3 months, the development occurred in all skill sub-dimensions was conserved in despite of the interval (Figure 1). 

3.2 Gross Motor Skill 

Examining sub-dimension values of Gross Motor Skill, while the first development in Balance sub-dimension was 
observed in the first intermediate-measuring results executed in the 8th week, it was observed in Bilateral 
Coordination, Running Speed and Agility and Strength sub-dimensions in the 16th week (2nd intermediate-test). 
While the developmental acceleration in Running Speed and Agility, Balance and Strength sub-dimensions 
continued until 12th month, the developmental acceleration in Bilateral Coordination sub-dimension continued until 
the 3rd intermediate-test in the 8th month and continued its horizontal movement until next measurements. When 
comparing the retention test results with the last measurement in the twelfth (12) month, it was observed that the 
development was conserved in Bilateral Coordination, Running and Agility and Balance sub-dimensions, whereas it 
was observed that there was some decline in Strength dimension (Figure 2). 

In addition, it was observed that while the participant was unable to perform many skills used in daily life at the 
beginning of the intervention process (such as climbing up and down the independent ladder, cycling, button 
buttoning ...), he was able to do these skills at the end of the process. 
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Figure 2. Gross Motor Skill Sub-tests 

 

4. Discussion 

LeBarton and Iverson (2016) asserted that motor development has potential effects on developing communication 
and early developed gross motor skills can support the developments in other areas and therefore targeting at motor 
skills in the intervention programs has many positive effects. Many studies revealed that there is a relationship 
between motor proficiency and physical exercise (Lourenço et al., 2015). In the research conducted, the effect of 
physical education program supported with long term implemented game on motor development of an individual 
with autism was examined and the data revealed that this program has positive effect on fine and gross motor skills 
of the individual with autism. 

In our study, it was determined that there were improvements in both gross and fine motor skills. In the study of 
Bremer and Lloyd (2016), the development in both motor proficiency level and social skills were determined 
following intervention consisting 2-6 week educational blocs conducted on the children with ASD in the age range of 
3-7 years. In another study, 10 week water exercise intervention was performed for 5-9 years children with ASD 
within the scope of the strategies developed for education and treatment of the children with Disorders Related 
Autistic and Communication. This intervention program provided significant developments in both aquatic 
movement skills and social behaviours (Pan, 2010). In another study, the effectiveness of an intensive motor skill 
intervention on motor skills was measured. It was confirmed that there was development in a significant level in 
object control, locomotor and balance skills in the result of intervention process (Ketcheson et al., 2017). In another 
study by Bremer et al. (2014), while experiment group managed to get significant outcomes in the area of gross 
motor skill, no significant development was recorded in social skills and adapted behaviour. In the study by 
Lourenço et al. (2015), it was determined that trampoline exercises positively affected motor proficiency. All these 
studies support the result of our study. 

The results of retention test executed with the aim of determining whether the skills achieved at the end of a twelve 
(12) month program were conserved after a 3 month interval or not showed that they were conserved to a large 
extent. 

Remarkable human performance is generally based on motor skills and after once acquired, they are conserved 
extended period of time (Hikosaka, et al., 2002). Motor Movement Memory System is an information network as 
part of long term memory. This memory is a store providing certain motor skills to be created. The movements 
expected to perform rhythmic and in certain speed in coordination with the whole body with upper and lower 
extremities require intensive functioning of the main management system. However, after acquired skills have been 
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stored in motor movement memory with adequate repetitions, they function automatically without needing the main 
management system (Cinan, 2001).  

In the study by Hikosaka et al. (2002), it was determined related to the retention of motor skills in monkeys and 
humans that acquired skills were conserved according to the test results after the process of 16 months. In another 
study conducted by Akın et al., it was confirmed that adapted badminton exercises conducted on the children with 
Autism affected the children’s attention levels positively and in the period after the intervention process this 
development was conserved (Akın, et al., 2017). In another study by Akın and Acet examining the effect of the 
duration of the intervention program on motor retention, the results showed that the motor retention increases in 
direct proportional to the intervention process duration. The results of the study by Altunsöz and Goodway (2016) 
aiming at the effect of the successful kinaesthetic training with the children in preschool on motor proficiency of 
disadvantageous children in preschool showed that acquired skills were also conserved after the interval in research 
process. The results of all these studies support our results regarding retention. 

 

5. Conclusion 

As a result; autistic children show deficient or underdeveloped motor skill performances compared to their peers 
with typical development. Many studies have been done to reveal this situation up to day. However, while it is still 
discussed whether the delay or deficiency in motor skill levels is a tool with regard to the autism diagnosis or not, 
that the individuals have delay in motor development is a substantiated truth. Therefore, not only the behavioural 
development but also motor skills development is so important for children to live freely. Also, besides the 
development in motor skill in autistic individuals with specially prepared intervention program, the conservation of 
motor skills saved to motor movement memory system within the context of long term memory is important. The 
findings belonging to this research show that the development in motor skills was conserved. However, in previous 
studies, it was determined that there are decreases in mobility level as inversely proportional with increasing age in 
the individuals with autism. This can be the reason for the low level of motor development. 

In many studies, it has been revealed that the motor development of individuals with ASD is retarded. As in other 
development areas, when they receive direct and intensive instructions, they show positive developments in the field 
of motor development.  

In the light of all these results and researches, we can say that delay and deficiency in motor development can be 
reduced to minimum with the intervention programs designed suitably to sub-dimensions of the development parallel 
to the diagnosis of the individual with autism. 
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