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 The goal of this study was to see how functional training affected the velocity of 

the wrist in reaching objects of various shapes (cylinder, cube, pyramid) and sizes 

(small, medium, large) as well as the eye-hand coordination subtest of the Bruninks 

Osertsky [1] test in an 8-year-old boy with Down Syndrome. The current study is 

an experimental design with a single individual. The Down Syndrome Association 

introduced one person with Down syndrome who was not suffering from any 

significant physical or motor problem (Gender: male; Age: 8 years old) to 

participate in the study. The motion analysis device was used to record the pretest 

and posttest of reaching to objects of various shapes and sizes, and the eye-hand 

coordination subtest of the Bruninks Osertsky test was performed. The participant 

took part in 24 functional training sessions, each lasting about 60 minutes (5 days 

a week). Each training session consisted of three 15-minute segments separated by 

a 5-minute break. The results revealed that the mean velocity of the wrist to reach 

the medium cylinder was higher than the others (V=596.83), as was the effect size 

(E=0.94). The mean of the wrist velocity in the posttest revealed that the participant 

performed better than in the pretest. In addition, when compared to the pre-test, the 

quantity, time, and velocity of implementation of nine sub-tests of eye-hand 

coordination rose in the post-test. These results Support earlier studies that claim 

that task-oriented training increases movement patterns in people with Down 

syndrome according to the notion of training specificity. Also, we followed up with 

the child's parents about his schoolwork after completing the exercises, he did his 

schoolwork more carefully. 
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1. INTRODUCTION 

  Today, many studies have been done in this field [2, 3]. Reaching and grasping skills is an important milestone in 

children’s life. They provide functional independence and further capabilities for learning about the environment. 

Polastri and Barela [4] have suggested that infants with DS may be couldn't explore their own possibilities, thus they 
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require more time of movement experience in order acquiring and refining motor skills. For this purpose, we used 

functional training. One of the increasingly popular methods in the fitness industry is functional training. It has been 

considered to be a better alternative than traditional resistance training for improving various measures of muscular 

fitness including endurance, strength coordination, and balance.  

2. RESULT 

In the current study, the eye-hand coordination subtest of the Bruininks-Oseretsky test and the wrist velocity to 

reaching objects with different shapes (cylindrical, cubic, and prismatic) and varied sizes (small, medium, and big) 

in an 8-year-old Down syndrome child were examined. 

The current study is a single subject, semi-experimental design study. The single-subject A1-B-A2 design was 

employed. Over the course of nine weeks, the study was divided into three sections. Four evaluations of the 

Bruininks-Oseretsky outcome measures were completed in the first two weeks (phase A1). During the following 

five weeks (phase B), the subject participated in intervention and eight evaluations were done and after intervention 

(phase A2) that was obtained after a week later, participant performed four evaluations.  

The pretest and posttest were given and recorded to assess her ability to reach to objects with different shapes and 

sizes using a motion analysis device. Between the pretest and posttest, she has the same functional training. The 

participant was subjected to 24 60-minute sessions of functional eye-hand coordination program, 5 times per week. 

Each session of practice consisted of 3 15-minute parts divided by 5-minute rest intervals. The interventional 

program consisted of designed functional training that we used a foam pad and plastic plates, rocket, balloon, 

Cardboard and paperboard, glue, clipper, pencil, yarn, flashlight, laser for functional training.   

 

Table 1. Description of the effect of functional training on velocity of wrist 

 

variable Time index index 

mode median mean range Variance SD SE 
Big prism Pre-test 294 293 292.50 79 16156.95 63.11 11.97 

Post-test 401 402 402.33 232 44656.14 76.32 37.27 

Medium 
prism 

Pre-test 247 247 245.33 95 12441.17 51.54 15.32 

Post-test 459 463 464.50 169 116970.84 63.01 24.08 

Small 

prism 

Pre-test 196 193 195.83 82 38052.30 95.07 12.68 

Post-test 343 342 345 89 44698.42 111.42 12.82 

Big cube Pre-test 386 386 387.50 60 39668.69 109.17 9.86 

Post-test 528 525 525.50 238 52688.61 99.54 40.63 

Medium 
cube 

Pre-test 383 383.50 383.33 66 42193.27 85.41 9.56 

Post-test 520 520 523.17 181 29271.79 101.09 27.80 

Small 

cube 

Pre-test 198 197.50 198.07 79 38091.33 67.17 11.98 

Post-test 365 365 365.00 174 49920.96 83.43 25.24 

Big 

cylinder 

Pre-test 389 388.50 389.67 89 17699.64 63.04 13.38 

Post-test 545 545.50 548.00 87 132962.33 94.64 13.73 

Medium 
cylinder 

Pre-test 375 374.50 375.17 37 38243.71 85.56 6.35 

Post-test 595 593 596.83 154 69944.38 98.47 26.32 

Small 

cylinder 

Pre-test 209 209.50 209 95 38243.71 65.56 16.70 

Post-test 400 400 401 236 59765.58 74.47 32.78 

 

Table 1.shows descriptive statistics for movement time (ms) of each shape with different sizes. The effect size of 

velocity of  wrist in the cylindrical object was 0.94, indicating the huge effect of functional training on reaching skill. 
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Fig. 1. Reaching pattern training after marker installation 

 

 
Table 2. Effect Size coefficient at velocity of wrist to reaching objects with different shapes and sizes 

Statistics 

Object  

 

Effect size  

Big prism 0.62 

Medium prism 0.79 

Small prism 0.73 

Big Cube 0.64 

Medium Cube 0.73 

Small Cube 0.79 

Big cylinder 0.81 

Medium cylinder 0.94 

Small cylinder 0.87 

 
 The result of table 2 revealed that the number of motor units in acceleration phase in reaching to objects with 

different shapes and sizes decreased.  

The results of the pre-test and post-test of the Bruninks-Oseretsky test are investigated in the following table. 

     
Table 3. The scores in each subtest of Bruninks-Oseretsky’s eye- hand coordination subtest 

Time 

subtests 

Sum of correct movement’s score 

Pre test Post test 

Subtest 1 0 0 

Subtest 2 0 0 

Subtest 3 0 1 

Subtest 4 0 0 

Subtest 5 0 1 

Subtest 6 0 2 

Subtest 7 2 10 

Subtest 8 8 22 

Subtest 9 0 2 

3. CONCLUSION  

 Regarding the comparison between the pretest and the posttest, the participant has progressed towards the 

pretest.  The significant kinematic features in the individual with Down syndrome include slow movements with 

unusual, less efficient patterns of co-ordination and high rates of failure. These differences may be due to organic 
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characteristics of individuals with Down syndrome such as slower reaction times due to slowness in perception, 

lower muscle tone and ligament laxity. Charlton, Ihsen, and Oxley and Asuk and Nadkrani [5,6] considered the 

difference in production of primary impulses as a cause of the slowdown in movement. The model proposed by Roy 

[7] showed that the processing rules for movements may be affected by specific background signs of object 

properties. Children with Down syndrome are expected to have problems in extracting information from an object 

or using background information to control a specific task. However, the shape of the object (cylindrical) and its 

size (medium) facilitated the processing and using of background information and its faster adaption with the size 

and shape of the subject’s fingers. Since the path of motion was constant for all forms, the changes in the path of 

reaching were influenced by different conditions of the task.  

As a result, the facilitating factor of appropriate shape and size minimizes the process of perception. In fact, the 

children with Down syndrome were able to make fast and right decisions in reaching movements which needed less 

difficulty in perception. The results were consistent with Roy’s model (1983). In fact, the less the complexity of the 

object, the more quickly the perceptual system perceives and instructs the production system to move. The feasibility 

of exercises designed for children with Down syndrome was another important finding in the present study. Initially, 

there was a concern that the subject would have no desire to participate in the training process, since people with 

Down syndrome usually lack sufficient motivation to continue exercises. However, the subject’s attended 92 percent 

of the training sessions and did not leave during this period, indicating the feasibility of the designed exercises for 

the purposes of the present study. 
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