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ABSTRACT 

Annisa (2021): Development of an Automatic Bike to Reduce Joint Stiffness in 

Children with Cerebral Palsy in Padang City. 

This research discusses the problem of implementing the motion development 

program that has not been optimal in several Padang City Special Schools. The 

not optimal implementation is due to the absence of supporting media to help with 

the implementation and the lack of knowledge of teachers regarding orthopedics 

in the implementation of movement development. So as to give rise to a solution 

to overcome these problems through technology and produce a product called 

Automatic Bike. 

Automatic Bikeis an automatic bicycle that helps the motion development 

program process and focuses on the footwork system. The driving source is the 

motor, the movement or rotation of this motorbike is streamed to the pedal 

through the pulley and belting, so that the pedal can rotate automatically, whose 

rotation can be adjusted as needed. Now this automatic rotation is used to help the 

process of building motion for children with Cerebral Palsy. 

The research method that will be used by researchers on the development of 

Automatic Bike to reduce joint stiffness in helping the implementation of the child 

movement development program Cerebral Palsy is the research and development 

method or Research and Development (R&D). 

The results of trials and validation with experts through joint discussions, 

namely by instructional media experts, specialists for children with special needs, 

and one of the special school teachers who teach movement development to 

children with Cerebral Palsy so that they can find weaknesses or deficiencies of 

the product to be produced. The deficiencies of the product will be corrected 

based on the consideration and input from the validator. So as to produce a 

product that is feasible, effective and efficient to use to assist the implementation 

of motion development in children with Cerebral Palsy. 

 

Keywords: Automatic Bike, Cerebral Palsy, and joint stiffness 
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PIG 

PRELIMINARY 

A. Background 

Cerebral Palsyis a brain dysfunction disorder that is directly related to 

muscles, joints and bones. These disorders result in a complex human 

movement system, especially in muscles and joints that experience 

stiffness. So that it has an impact on the ability to move and move places 

in daily activities or ADL (Activity of Daily Living). The level of stiffness 

experienced by Cerebral Palsy children varies, both stiffness in the lower 

limbs, upper limbs, in some of the right or left locomotor organs, and even 

in all their locomotor organs including speech. Differences in the level of 

stiffness have different impacts. 

Stiffness in the lower limbs or legs has a considerable impact on 

orientation and mobility in the individual's daily life. Not a few children 

with Cerebral Palsy Spastic Diplegia or who experience stiffness in the 

lower limbs or legs who use a wheelchair for their daily lives. The use of a 

wheelchair does make it easier for Cerebral Palsy children to move from 

place to place and to travel, but the continuous use of a wheelchair for a 

long period of time will further reduce the movement of their legs. The 

less movement in the foot, the more rigid the foot will be and have enough 

impact
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Other major causes such as wasting of leg muscles, slowing blood flow 

and joints will experience stiffness. 

Efforts to help train muscles and joints to function again are by doing 

therapeutic exercises and motion development. Therapy is a series of 

coaching and training activities that are carried out in a planned and 

programmed manner to individuals who experience muscle, joint and bone 

disorders so that they can function again. Many parents of children with 

Cerebral Palsy disorder do therapy for their children. One of the therapy 

places in Padang City is the Rumah Gadang Cerebral Palsy Foundation. 

The Rumah Gadang Cerebral Palsy Foundation performs daily therapy for 

all individual patients with Cerebral Palsy, when doing therapy the 

therapist really needs extra energy. Not always the physical condition of 

the therapist can perform therapy optimally in a long period of time. Not 

infrequently also children who follow therapy experience pain due to 

forced stretching of each joint and muscles. One therapist at Rumah 

Gadang Cerebral Palsy explained that the physical condition has decreased 

after being a therapist for a period of 6 years, because therapy relies 

heavily on physical strength to flex, change, improve and shape the 

movement patterns of Cerebral Palsy individuals. Not only that, therapy 

also requires a large enough cost for each time doing therapy. because 

therapy relies heavily on physical strength to flex, change, improve and 

shape the movement patterns of Cerebral Palsy individuals. Not only that, 

therapy also requires a large enough cost for each time doing therapy. 
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because therapy relies heavily on physical strength to flex, change, 

improve and shape the movement patterns of Cerebral Palsy individuals. 

Not only that, therapy also requires a large enough cost for each time 

doing therapy. 

Special Schools (SLB) in Padang City which have Cerebral Palsy 

students basically have a Community Development program. Movement 

development is an exercise that aims to change, improve and form a 

movement pattern that is close to normal so that it is able to perform 

movements according to its function. Where the program is carried out 

routinely and continuously to get maximum results on the flexibility of the 

movement tools that experience the stiffness. Basically, movement 

development and therapy aims to provide physiotherapeutic services to 

Cerebral Palsy individuals, so that they can improve their ability to move 

in daily activities independently. However, many schools, especially 

Special Schools in Padang City, have not implemented or have not 

optimized the movement development program for various reasons. 

Helping and facilitating the movement development program for 

Cerebral Palsy individuals and following the development of industry 4.0 

where life always uses technology, so some obstacles can be anticipated by 

technology. One application of technology in helping individuals with 

Cerebral Palsy is the Automatic Bike. Automatic Bike is an automatic 

bicycle used to train the human movement system. Automatic Bike is the 

right technology to overcome the problems that occur in the movement 
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development program for children with Cerebral Palsy. This technology 

can help carry out the movement development program more efficiently 

and effectively without compromising the essence of the movement 

development program itself, as well as providing comfort to Automatic 

Bike users. 

Automatic Bikeis an innovative development of a static bicycle driven 

by an electric motor. The Automatic Bike itself is designed in such a way 

as to be safe and comfortable to use by Cerebral Palsy children. Seats 

equipped with seat belts, pedals that can bind the legs firmly, monitors that 

display the number of turns and duration of use, keys consisting of an 

On/Off buttonfunction to turn on and off the tool,potentiometer,start, 

stop,and resets.  

B. Formulation of the problem 

Based on the background described above, the formulation of the problem 

in this thesis is: 

1. How is the design of the Automatic Bike that is suitable to be applied to 

children with Cerebral Palsy? 

2. What are the steps for developing Automatic Bike? 

3. How is the suitability of the Automatic Bike in the movement 

development program to help Cerebral Palsy children reduce joint 

stiffness? 
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C. Development Goal 

 The development goal is the creation of a technology that helps the 

movement development program at the Special School in the form of a 

tool called the Automatic Bike or an automatic bicycle driven by an 

electric motor. 

D. Expected Product Specification 

Automatic Bike is an automatic bicycle that helps the movement 

development program process and focuses on the footwork system. The 

driving source is the motor, the movement or rotation of the motor is 

channeled to the pedal through the pulley and belting, so that the pedal can 

rotate automatically whose rotation can be adjusted as needed. Now this 

automatic rotation is used to help the process of developing motion for 

children with Cerebral Palsy. 

The Automatic Bike is designed in such a way by considering the user's 

condition, the automatic pedal rotation which can be controlled via the 

control box is the superiority of the Automatic Bike, because previously 

there was a form of static bicycle for therapy for movement disorders. The 

difference between an automatic bike and a static bike is the pedal 

rotation, where the automatic bike is driven by a motor, while a static bike 

still requires the user's help to move the pedal. The pedal rotation which is 

automatic and can be controlled via the control box is able to provide a 

stimulus to the user, trying to maintain joint shape, reduce joint stiffness, 
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help blood flow, and soften stiff muscles in the lower limbs of children 

with Cerebral Palsy. 

E. Development Benefits 

Children with Cerebral Palsy have a complex impact on their daily lives. 

One of them is stiffness in the lower limbs or legs, if left continuously for 

a long period of time it will have an impact on the shape of the legs, blood 

flow, dead joints, shrinking of the leg muscles, and other accompanying 

disorders. The benefits of research and development based on the 

description above are: 

1. For children with cerebral palsy, helping them in the process of 

building movement and reducing stiffness in the joints so that children 

with cerebral palsy do not just sit in a wheelchair. 

2. For teachers, helping provide tools in the process of implementing the 

Cerebral Palsy child movement development program. 

3. For developers, knowing the effectiveness of using Automatic Bike 

media in the motion development program. 

4. For further development, knowing the maximum capability of the 

Automatic Bike so that it can develop and refine this media in the 

movement development program at Special Schools and can be 

utilized in a larger scope. 
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F. Assumptions and Development Limitations 

 According to a Cerebral Palsy therapist at the Rumah Gadang Cerebral 

Palsy Foundation, Padang City, the therapy or movement development 

program for Cerebral Palsy children requires a lot of energy and pain due 

to forced stretching of the joints. Movement development programs that 

are carried out using technology or media will help reduce the use of large 

amounts of energy. 

The development of an ordinary static bicycle into an automatic bicycle or 

Automatic Bike requires guidelines such as the size of the bicycle based 

on the needs of the Cerebral Palsy child itself, the materials needed and a 

large enough cost for the development of the Automatic Bike. 
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CHAPTER II 

LITERATURE REVIEW 

A. motion 

Motion is an activity that starts from one place to another by using the 

tools and time taken. Motion in humans is motion that is found in certain 

parts of the body that is driven by muscles and the body's skeleton is also 

assisted by energy. Movement in the body is influenced by joints that are 

able to move forward, backward, rotate, and grip. 

Movement in general occurs consciously, but there is also motion that 

occurs unconsciously, namely reflex motion. Impulses in conscious 

movement through long paths, namely from receptors to sensory nerves 

are carried to the brain to be further processed by the brain and then 

processed by the brain, in the form of responses carried by motor nerves as 

commands that must be carried out by the effector. While the reflex 

motion runs very quickly and the response occurs automatically to the 

stimulus, without requiring control from the brain(Wulandari, 2009). 

B. joint 

The body moves using muscles and bones, including joints to help move 

bones and muscles. Joints that connect bones include swivel joints, ball 

joints, saddle joints, hinge joints, sliding joints, and rigid joints. Joints 

located in the lower part of the body. 
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The kinds of joints are; (1) Hinge Joint: Can be moved to one direction. 

Examples of joints in the elbows, knees, joints fingers, toes. (2) Bullet 

joints. Allows movement to all directions. One bone can rotate on the 

other. Examples of joints in the upper cervical vertebrae and groin. (3) 

Saddle Joints. Can move in both directions. Examples of joints in the palm 

of the hand and the base of the thumb. (4). Stiff Joints. Moves very little or 

is limited. Examples of joints in the spinal column. (5). Sliding Joint. The 

end of one bone shifts the end of the other bone. Examples of joints in the 

ulnar bone and the lever bone. (6) Swivel Joint. One bone can rotate 

around the other bone which acts as an axis. Examples of joints in the atlas 

bone (first cervical vertebrae) with the skull bone(Irawan, 2013) 

 Movement of the body in large muscles including the gross motor part. 

Gross motor is a movement in the body involving large muscles, most or 

all of the members (Fatmawati, 2013). 

C. Movement Disorder Cerebral Palsy 

In the medical dictionary definition of Cerebral Palsy is any group of 

motor disorders that persist, not progressive, which occurs in young 

children caused by brain damage due to birth trauma or intra uterine 

pathology. In children with Spastic Cerebral Palsy, Diplegia is usually 

characterized by weakness of the lower limbs. There is spasticity in the 

lower limbs. Impaired balance and coordination in lower extremity 

movements and gait disturbances(Wluyo, 2010). Cerebral Palsy known 

since 1957 by Dr. Winthrop Phelp. He said that Cerebral Palsy is a 
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movement disorder that has to do with permanent brain damage. As a 

result the brain does not develop, but it is not a progressive disease. 

Another opinion is that Cerebral Palsy is a condition of permanent brain 

tissue damage that is not progressive, occurs at a young age (since birth) 

and hinders normal brain development with clinical features that can 

change during life, and shows abnormalities in movement attitudes, 

accompanied by neurological disorders. in the form of spastic paralysis, 

basal ganglia disorders, and cerebellum and mental disorders (Muslim & 

M. Sugiarmin,: 68). 

Cerebral Palsy is a type of disorder or physical damage that is most 

commonly found in school-age children (Heward & Orlansky, 1988:336). 

Cerebral Palsy is a very complex brain damage, which occurs at the time 

of conception at birth and after birth, resulting in disruption of the sensory 

center. Cerebral Palsy covers approximately 6 people out of 1000 people 

born between 5-9 years. (Megaiswari & Nurhastuti, 2010:101) 

Cerebral Palsy is characterized by motor impairment and can present with 

physical and mental dysfunction. In 2001, the Cerebral Palsy Foundation 

in the UK estimated that 764,000 children and adults in the United States 

had a diagnosis of Cerebral Palsy. In addition, approximately 8,000 

infants, plus preschool children aged 1,200 to 1,500 are diagnosed with 

Cerebral Palsy each year in the UK. (Krigger, 2006:91) 

1. Types of Cerebral Palsy 



 
11 

 
 

 
 

According to Megaiswari and Nurhastuti (2010:103) the types of 

Cerebral Palsy can be classified based on the movements, including: 

a) Spastic type (stiff seizure type) 

In this type the child will show symptoms that the muscles become 

stiff, especially the muscles that are being moved. But at bedtime 

this stiffness disappears, will increase when the child is angry or 

scared. According to Daneil P. Hallahan (1998), the location of 

damage to the brain in spastic type Cerebral Palsy is in the center 

of movement and the pyramidal tract or cortex Cerebral Palsy (the 

outer layer of the brain's skin), which has the function of 

controlling body reflexes, therefore the nerve muscles that control 

movement If the reflex is not functioning/interrupted, the child in 

question will experience convulsions. 

b) Athetoid type (dancing type) 

This type has no stiffness, the muscles can be moved easily but in 

this type there is always movement, the movement is not realized, 

the movement is slow, the fingers are hyperextended. According to 

Daneil P. Hallahan (1998) the location in the brain that has damage 

is in the basal ganglia area (nerve nodes in the central nervous 

system). 

c) Tremor type (shaking type) 

This type is characterized by the emergence of small movements 

repeatedly and continuously, so it is a subtle vibration that can 
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occur in subconscious movements. According to Daneil P. 

Hallahan (1998) the location of this tremor type Cerebral Palsy 

damage is brain damage in the basal ganglia area. 

d) Rigid type (rigid type) 

Stiffness in the muscles that are continuously moved will not 

always give pressure, unlike spastic, the pressure arises when 

moved suddenly. According to Viola E Cardewel (1989) people 

with the rigid type result from injuries to the extra pyramidal 

system or extra pyramidal system (a system that forms a pyramid 

on the outside of the brain). 

e) Type of ataxia (drunken type) 

The type of balance is like a drunk person with wide or short steps. 

This is because the patient cannot feel and control the amount of 

movement and the muscles so that the movements are always 

inaccurate. Cerebral Palsy with this type of atoxia is the result of 

injury or damage to the cerebellum (small brain) which has the 

main function of controlling balance and muscle coordination. 

Paralysis according to the number of limbs Cerebral Palsy, is divided 

into the following: 

a) Monoplegia type, is a limb that experiences paralysis such as one 

arm or one leg. 
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b) Hemiplegia type, which is paralysis of the upper and lower limbs 

on the same side. For example the right hand and foot or vice 

versa. 

c) Diplegia type, which is experiencing paralysis of 2 members of 

the right and left hands or right and left legs. 

d) Triplegia type, which is experiencing paralysis of 3 limbs. 

e) Quadriplegia type, which is experiencing paralysis of all limbs. 

2. Causes of Cerebral Palsy 

Cerebral Palsy is caused by damage to the brain, for example as a 

result of a lack of oxygen reaching the brain around the time of birth. 

The causes of Cerebral Palsy according to Kirk (1962, 249) are the 

same as the causes of other forms of mental retardation. Also 

distinguished causes in the period before birth (prenatal) at birth (natal 

or perinatal), and after birth (postnatal): 

a) Conditions before birth 

In this category found: 

1) Genetic or inherited conditions 

2) Conditions during pregnancy that cause damage to the child's 

central nervous system. The conditions that can cause Cerebral 

Palsy during the period before birth are covered 

3) Anoxia before birth, such as premature separation of the 

placenta, maternal lack of blood, weak heart conditions, 

attempts to abort. 
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4) Metabolic disorders in the mother 

5) Rh . factor 

b) Perinatal conditions 

One reason is a wound at birth. There is damage to the placental 

cord and the placenta itself can reduce the oxygen supply to the 

baby, causing anoxia. Other mechanical factors such as breech 

birth, wrong way of holding the back of the head and cerebral 

hemorrhage at birth. 

c) Conditions after birth 

Diseases suffered in childhood such as meningitis, encephalitis 

(inflammation of the brain), influenza, high fever due to typhoid, 

diphtheria and pertussis can cause Cerebral Palsy. Likewise, head 

injuries in accidents, poisoning or suffocation. 

 

 

3. Characteristics of Cerbral Palsy 

Children with Cerebral Palsy have the following characteristics: 

a. Being Mentally Retarded 

Approximately 40% of children who suffer from Cerebral Palsy 

experience delays in the process of thinking. Their IQ is low, so 

some are classified as mild or moderately mentally retarded. In 

addition, there are also Cerebral Palsy children who have normal 
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IQs, but because of their abnormal social attitudes there are 

obstacles. 

b. Having a Speech Defect 

Cerebral Palsy children mostly suffer from speech defects. they can 

hear, but when they say something they cannot speak. Or the 

speech becomes disjointed, even if the voice does not match what 

is desired. speaking is a tough job for them, will sweat a lot and the 

muscles will spasm. 

c. Blurred Vision 

There is no disease in his eyes, but the vision of children with 

Cerebral Palsy is sometimes impaired. Even though he seems to see 

something, he can't see or what he looks like is only vague or hazy. 

This is because the nerves of the eye cannot function properly. 

Another reason is because his eyeballs always move beyond his 

own ability. 

d. Hearing Loss 

According to the examination with an audiometer, it turns out that 

some of the children with Cerebral Palsy suffer from hearing loss. 

because the spasms that often occur will result in the hearing nerve 

does not hurt. 

e. Disturbed Motor 
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As a result of muscle spasms, sluggishness and uncontrolled 

movements, the most severe effect is motor. Cerebral Palsy is a 

disability with various abnormalities.  

D. Treadmill Bike 

Treadmill bikeis a completely new way of moving which is done by a 

combination of electrical and mechanical parts assessment, i.e. battery and 

gear. Motor movement from one place to another will be done by human 

effort. The electric assist is in combination with the gears. Three paired 

gears increase your speed on a regular bike. Treadmill consists of 

components, namely motor, push type switch, battery, wheels, treadmill, 

gear box of cycle. There are the following types of gearboxes used in 

automobiles. There are two main types of gear shifting mechanisms, 

known as derailleurs and hub gears. Both systems have their advantages 

and disadvantages relative to each other, and the preferred type largely 

depends on the particular circumstances(Moteria & Ghodasara, 2014). 

E. Automatic Bike 

Tool design is the initial stage in the process of making an image design of 

a product which is a detailed and specific plan regarding the process of 

selecting tools and materials. In this thesis, the author designs an 

Automatic Bike design system for stimulus to motion system disturbances. 

The use of the Automatic Bike as a technology-based automatic bicycle to 

help children with Cerebral Palsy so as to minimize pain in children when 

doing movement development training and the extra energy needed by 
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motion development experts.Through the use of Automatic Bike 

technology, it can minimize pain in children when carrying out a 

movement development program. The use of Automatic Bike in the long 

term can also help flex stiff joints, improve blood flow and provide a 

stimulus to the brain for the organs of foot and hand movement. So that it 

is effectively used in the implementation of motion development in 

Cerebral Palsy children (Annisa, et al; 2019) 

The sketch of the tool below is an illustration of the Automatic Bike 

design that will be made. 
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Figure 1. Basic Design

 

Figure 2. Advanced Design 

Basic frameworkAutomatic BikeIt uses a 40x40x2 Stall Bush iron for the 

bottom front, middle and rear. Each size is 50 cm, 1500 cm, 50 cm. 

Meanwhile, the 40x60x2 size is used on the top, front, middle, and rear. 

1. Final Design. 

 The final design is obtained afterplanning and designing tools that 

will serve as a guide in the assembly and manufacture of tools. 
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Figure 3.Automatic Bike 

 

The final result of the designAutomatic Bikethe shape of a bicycle. 

Among the several parts ofAutomatic Bikethese are, DC motor, pedals, 

wheels, seats, seat settings, seat belts, control box, sensors. 

2. Tool Working Principle 

The overall working principle of this tool is regulated by the Control 

Box as the main control, Arduino Uno as an actuator control, and the 

Arduino IDE as a programming application. 

The process of a tool that is able to control the speed of Motor 

Rotation by using PMW Speed Control, Infrared sensors to count the 
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number of revolutions. When the pedal rotates, the Infrared sensor 

will read or respond to the white paper on the motor shaft, so that the 

number of rotations of the motor can be calculated. 

3. Step-by-step instructions for using Automatic Bike 

1) Place the user in the chair, then attach the seat belt, adjust the 

user's comfortable distance by sliding the chair forward or 

backward. 

2) Put the user's foot on the pedal 

3) Press the ON/OFF button on the control box 

4) Press the start button to start the prototype operation 

5) For motor rotation speed, turn the potentiometer clockwise to 

accelerate motor rotation or vice versa to slow motor rotation 

speed 

6) Press the reset button to reset the use of Automatic Bike usage 

7) To turn off press the ON/OFF button again 

4. Automatic Bike Components 

The thing to do after planning and designing the tool is to buy the 

components needed to make the tool, and buy supporting equipment for 

making this tool system such as DC motors, PCB sets, Arduino Uno, 

PMW Speed Control, displays and other supporting components. 

Material selection is the most important thing in making a product, the 

material will determine the quality of a product to be made, including: 

a. Box Control 
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   One of the ingredientsAutomatic Bikeis the Control Box. Box 

Controlused as a place to store a series of electronic components. 

Materials for manufactureBox Controlis acrylic and consists of: 

1) Reset button serves to reset the stopwatch count and number of 

laps. 

2) Infrared sensor is an electronic component that can identify 

white light to determine the number of revolutions in a DC 

motor. 

3) The stop button is used to stop the stopwatch count and the 

number of laps. 

4) The start button functions to continue the stopwatch count and 

number of laps. 

5) The Arduino Uno microcontroller consists of a CPU, memory, 

I/O Port and a timer like a standard computer, but only to 

perform one specific function in managing a system on a 16x2 

LCD. 

6) The DC motor driver functions as a dc motor speed regulator, 

the greater the value of the given duty cycle it will affect the 

speed of the motor rotation. If the value of the duty cycle is 

small, the motor rotation will be slow. 

7) The 16x2 LCD or liquid crystal display functions as a data 

display for the number of rounds and a stopwatch in the form 

of letters and numbers. 
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b. DC Electric Motor 

According to Zuhal (2000: 88) "DC motor (direct current motor) is 

a machine that converts direct current electrical energy into 

mechanical energy in the form of rotation. In almost all operating 

principles, DC motors are identical to direct current generators. In 

fact a machine that works well as a direct current generator will 

also work well as a DC motor. Therefore a direct current machine 

can be used as both a DC motor and a direct current generator. 

Based on the physical DC motor in general consists of a stationary 

part and a rotating part. The stationary part (stator) is where the 

field coil is placed which functions to produce magnetic flux, while 

the rotating part (rotor) is occupied by a series of anchors such as 

anchor coils, commutators and brushes. The reason for choosing an 

electric motor as a prime mover is because it can rotate constantly 

and stably and does not use a large place to place it. In terms of 

maintenance of the electric motor is also easy and the sound does 

not cause noise. 

 

Figure 4. Electric motor 

c. Belt and Pulley 
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Belt and pulley is a transmission that transfers rotation from the 

electric motor to the bicycle pedal. belts and pulleys are used 

because they can transmit high speed. The reason we use belt 

shifters and pulleys is because the rotation can be stable/quiet, 

efficient at high speeds (rev), and capable of transmitting a certain 

amount of power at a stable/large pulley center distance. Niemann 

(in 1985: 10) also mentions some of the advantages of belt and 

pulley power transfer systems, namely "no noise, absorb shock by 

bending, simple construction elements, without lubrication, etc.". 

 

Figure 5. Belt And Pulley 

d. Iron Beam 

The frame of this bicycle uses iron blocks as the seat of all 

components, iron blocks are a tough material and are able to 

withstand heavy loads. Besides being tough, iron blocks are also 

easy to find on the market and the price is cheap compared to other 

iron bars. 
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Figure 6. Stulbush Besi Iron 

d. Monitor 

Monitor is a hardware device that is used as a means of graphically 

outputting data in a program. The monitor is also often referred to 

as the display screen. The monitor is a hardware device that is used 

to display the output of the desired program, for example in this 

tool the monitor functions to display the motor rotational speed and 

time. 

 

Figure 7. Monitor 

F. conceptual framework 

 The conceptual framework is the author's framework of thinking about the 

process of implementing this research. In research, it always begins with 

the discovery of a problem in the field regarding the non-optimal 

implementation of the movement development program for Cerebral Palsy 

children at the Padang City Special School. For more details regarding the 

research and development steps: 
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Figure 1. Conceptual Framework for Thinking Research and Development 

of Automatic Bike Media 

G. Relevant Research 

1. (Pradipta (2017), the researcher revealed that the use of the product in 

the development of the movement development program can help 

improve the role of parents as well as increase the success of 

movement development for children with cerebral palsy. The 

relevance between this research and the research to be carried out is 

that they both develop a movement development program for the 

subject of Cerebral Palsy and use the same method, namely Research 

and Development, in producing the product of the movement 

development program. 

2. Zi Ye (2013), the researcher revealed that Racer Bike technology can 

have a good influence on the movement tools of Cerebral Palsy 

children. The relevance of this research with the research to be carried 
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out is to both develop a technology to help Cerebral Palsy children to 

improve their child's movement abilities. 

 

 

 

 

 

 

 

 

CHAPTER III 

DEVELOPMENT METHOD 

A. Development style 

The research method that will be used by researchers in the development 

of the Automatic Bike to reduce joint stiffness in assisting the 

implementation of the Cerebral Palsy child movement development 

program is the Research and Development (R&D) method. Borg and Gall 

(2003) stated that research and development in education based on the 

research model is able to produce a new product design and its procedures 

that can be systematically tested, and evaluated for refinement to meet 

specific criteria, namely effectiveness, quality, and being able to meet 

standards. 
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The stages in the research and development of the Automatic Bike that 

help optimize the implementation of the motion development program are 

carried out in stages and systematically. This research started from a 

problem that resulted in a design concept. The design concept is realized 

in the form of design construction, manufacturing process, and testing 

process to produce a new product. 

B. Development Design 

 According to Sugiyono (2015) one of the research objectives is to 

develop, which means to expand, deepen, and perfect existing knowledge, 

actions and products. 
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Sugiyono also explained the general usefulness of research, namely 

understanding problems, solving problems, anticipating problems, and 

making progress. Research to make progress is research that is able to 

develop and create new actions or a product to help work productivity. 

Researchers want to develop a product that is effective in the field of 

education, especially for children with cerebral palsy in optimizing the 

implementation of the motion development program by developing the 

Automatic Bike through research and development (R&D). 

The research and development steps used follow the steps that have been 

formulated by Borg and Gall in Sugiyono (2015), namely ten research and 

development steps: 

 

 

 

 

 

 

Chart 2. Steps of R&D Method according to Borg and Gall 

The ten steps of research and development according to Borg and Gall 

researchers limit the research and development process, starting from the 

first step to the fifth step. This is done because it takes a long time to carry 

out up to the tenth step. Based on this, the researchers made adjustments to 

the actual research and development procedures. Research and 
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development procedures by adjusting research and development based on 

the opinion of Sugiyono (2015): 

 

 

 

Figure 3. Research and Development Steps Used based on the theory of 

Borg and Gall. 

The design of the Automatic Bike media that is useful for Cerebral Palsy 

children in the implementation of the motion development program was 

designed by the researcher himself. After the product is finished, the next 

step is to test the product for Cerebral Palsy children in Padang City. 

Followed by interviewing three related experts, namely technology experts 

on learning media, orthopedic experts, and special school teachers who 

teach Cerebral Palsy children using validated instruments. The results of 

the interviews will be used as guidelines for product evaluation in 

accordance with the suggestions of the three experts. 

C. Trial Subject 

The subjects of this research and development were children with cerebral 

palsy, spastic diplegia in particular and children with cerebral palsy in 

general, who had problems with the lower limbs, the subjects were taken 

randomly at 3 special schools in the city of Padang. 

D. Design Validation 
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Design validation is an activity to assess, evaluate, ratify, and also inspect 

the product to be produced. This product validation is carried out by 

presenting three related experts. Each expert is asked to assess and 

evaluate the product design, so that they can find out the advantages and 

disadvantages of the design that has been designed. The validators in this 

assessment are: 

1. Special needs child specialist. 

2. Electrical engineering expert. 

3. Physiotherapy. 

4. Mechanical engineering specialist 

5. Animation expert 

E. Design Improvements 

 The design that has been designed to produce a product to help optimize 

the implementation of the motion development program is the 

development of the Automatic Bike, then the product is validated by the 

validator through joint discussions, namely by experts in children with 

special needs, physiotherapists, and experts in electrical engineering, 

mechanical engineering experts, field experts animation so that it can find 

weaknesses or shortcomings of the product to be produced. The 

shortcomings of the product will be corrected based on considerations and 

input from the validator. 

F. Product Revision 
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 Product revisions were carried out by researchers to produce products that 

were feasible and effective for use in the implementation of the movement 

development program in Cerebral Palsy children. Product revisions are 

also carried out based on considerations and inputs by relevant experts and 

also based on product testing on subjects. 

G. Data Collection Instruments 

Instruments are various measuring tools that are used systematically to 

collect data, such as tests, questionnaires and interview guidelines. Based 

on some of these definitions, it can be stated here that the research 

instruments are test measuring instruments, questionnaires, interview 

guidelines and observation guidelines used by researchers to collect data in 

a study. In this case it is an instrument for research and development. 

There are two kinds of data collection instruments for research and 

development, namely the instrument used to test the validity of the product 

in the form of goods. Products in the form of goods such as cars, 

motorcycles, cellphones, medicines, food, work tools and so on. Products 

that are not goods such as policies, curriculum, models, programs and so 

on. 

The researcher developed his own instrument where this instrument was 

used to validate products in the form of goods, namely a medium for 

implementing the motion development program for children with cerebral 

palsy in the form of an automatic bike. This measuring instrument was 

developed by considering material, material, and safety aspects. The 
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following is an explanation regarding the instrument development 

procedure that the researcher will do: 

 

 Chart 4. Validation instrument development procedureAutomatic Bike 

H. Qualitative Data Analysis Techniques 

 Technique is a way to periodically extract or analyze data. According to 

(Sugiyono, 2015) in research and development there are qualitative data 

analysis activities, if the data collection method used is qualitative 

methods, such as in-depth interviews, observations and documentation 

studies. Research to find potential and problems using qualitative methods, 

then the data analysis will use qualitative analysis. 

Borg and Gall in (Sugiyono, 2015) state that data analysis is the process of 

systematically searching and compiling data obtained from interviews, 

field notes and other materials, so that they can be easily understood and 

the findings can be informed to others. 

Based on the foregoing, it can be stated here that data analysis is the 

process of systematically searching and feeding data obtained from 

observations, interviews, field notes and documentation by organizing data 

into categories, breaking down into units, synthesizing, compiling into 
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patterns (relationships between categories), choosing which ones are 

important and which will be studied, and making conclusions so that they 

are easily understood by themselves and others. 

According to (Sukimadinata, 2007) this trial or evaluation is solely an 

estimate or judgment, based on logical analysis and considerations from 

developers and experts. In writing theses, theses and dissertations, this 

judgment can be made by a team of supervisors or promoters. Evaluation 

or judgment from experts is very important, especially to assess the 

feasibility of the basic concepts or theories used. Practical feasibility can 

also be carried out by experts or mentors, because they also have quite 

extensive experience and practical insight. Trial or evaluation by experts is 

also needed to see the feasibility of the product on a more micro, case by 

case basis to then draw general conclusions or generalize. 

So the technical analysis of qualitative data is carried out by analyzing the 

results obtained from the relevant expert validation instruments (in the 

field of learning media, in the field of culinary arts and special education 

teachers who teach children with disabilities). 
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CHAPTER IV 

RESEARCH DEVELOPMENT RESULTS 

A. Problems and Potential 

The researcher raised a problem that was found from a field survey related 

to the implementation of the movement development program for Cerebral 

Palsy children that had not run optimally. This is due to the absence of media 

or movement development tools that support movement development 

activities, schools that are more focused on academics, the programs that have 

been designed cannot be applied to all children with Cerebral Palsy, and 

require special therapists to perform movement development. 

Researchers intend to find solutions based on the problems above. 

Researchers want to reduce joint stiffness experienced by children with 

Cerebral Palsy and optimize the movement development program at the 

Padang City Special School through the development of a technology called 

Automatic Bike. 

B. Data collection 

The instrument is used as a data collection technique in research conducted 

by researchers. The instrument is a measuring tool to collect information 

through interviews or filling out a questionnaire/questionnaire. The 

instrument was given to three related experts, namely children with special 

needs, physiotherapists, and experts in electrical engineering. 
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The instrument used was developed by the researcher himself, which aims 

to validate the product to be developed in the form of learning tools or media 

for children with cerebral palsy. The tool is named Automatic Bike which is a 

static bicycle that has been developed into an electric bicycle driven by an 

electric motor. The purpose of giving an electric motor is so that Cerebral 

Palsy children who are unable to pedal a bicycle can be assisted by an electric 

motor that is connected directly to the pedals. The movement of the pedal 

rotation is used as a movement development exercise for individuals with 

Cerebral Palsy. 

C. Product Design 

Sugiyono (2015) states that the R&D method in the world of education is 

based on a research and development model in the industry, so that research 

produces a new product and procedure which is then carried out 

systematically field trials, evaluations and refinements to meet specific 

criteria, namely quality, effectiveness, and meet the standards to be 

disseminated. 

The product developed by the researcher is a media or tool for the 

movement development program for Cerebral Palsy children at the Padang 

City Special School. This product is expected to optimize the movement 

development program and help reduce joint stiffness in Cerebral Palsy 

children. Product specifications prior to testing and product revision: 

 

Table 1. Product Specifications Before Revision 
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No Aspect Automatic Bike 

1 Ingredient Stulbush iron 

2 Size Length : 1500mm 

Width : 540mm 

Height: 1213mm 

3 Motorcycle DC Motor (direct current) 

4 Number of 

Pedals 

1 (foot pedal) 

5 Control System Box Control 

 

D. Validation Test Data Results 

The research and development carried out by the researcher consists of 

five steps, namely research and information, planning, preliminary 

development from a product, preliminary field testing, and main product 

revision. In the first step, the researcher observed children with Cerebral Palsy 

and looked for information related to the tools used in the movement 

development program, then planning and initial product development, limited 

field tests related to the development that had been carried out, and finally 

revision of limited field tests. 

In April 2019 the researcher conducted a product design validation test 

which will be developed in the following year. Validation was carried out by 

two validators who were experts in the related field, namely Mr. Bayu 
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Ramadhani Fajri, S.St, M.Ds an expert in the field of design and Mr. Drs. 

Irzal, M.Kes is an expert in mechanical engineering. 

The following are the results of the validation by the validator: 

Table 2. Analysis of Design Validation Results 

No Rated aspect 

Design 

Expert 

Mechanical 

Engineering 

Expert 

1 Frame length 150 Cm 3 2 

2 Frame width 54 Cm 3 3 

3 Frame height 122 Cm 3 2 

4 Stulbush iron material 3 3 

5 DC Motor 3 3 

6 Placement of the motor on the 

design 

3 3 

7 Easy to use monitor 3 3 

8 The monitor contains the 

required aspects 

3 3 

9 

 

Has a belt according to its 

function 

3 3 

10 Seating distance can be 

adjusted as needed 

3 3 

 Amount 30 28 
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 Average 3 2.8 

 

Validation test of the design that has been designed with ten items, 

namely frame length, width, height, materials used, DC motor, motor 

placement in the design, monitor is easy to apply, monitor contains the 

required aspects, has a belt according to its function, and seating distance 

can be adjusted. arranged as needed has an average score of 3 Design 

Expert and Mechanical Engineer 2.8. 

Based on the aspects that have been validated by the design validator 

that has been developed has a very good value to be passed on to further 

development. Aspects that were considered good were the material of the 

tool, size, motor, monitor, and seat received good marks by all validators. 

In June to July 2019 the researchers conducted a validation test of the 

motion development program aids based on previously designed 

instruments. Validation was carried out by 3 people, namely children with 

special needs, namely Johandri Taufan, S.Pd, M.Pd, Physiotherapists, and 

experts in electrical engineering. The validation is carried out in order to 

improve the quality and refinement of the product to be developed. 
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The following are the results of the validator who has performed the 

validation test: 

Table 3. Results of Product Validation Data Analysis 

No Rated aspect 

Special Needs 

Child 

Specialist 

Physiother

apy 

Electrical 

Engineering 

Expert 

 PRACTICALITY    

1 Form 3 2 3 

2 Appearance 3 3 3 

3 Ingredient 3 3 3 

4 Learning media that can 

be practiced directly 
3 3 3 

5 Involve students in using 

the media 
3 3 3 

6 Media can be used by 

more than one child 
3 3 3 

7 Media can be used by 

educators 
3 3 3 

8 Media can be used by 

parents 

3 3 3 
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 Amount 24 23 24 

 Average 3 2.8 3 

 UTILITY    

1 Media accuracy in the 

movement development 

program 

3 3 3 

2 Media accuracy for 

Cerebral Palsy students 

3 3 3 

3 Media in helping 

Cerebral Palsy students 

in the movement 

development program 

3 3 3 

4 Media in helping 

educators in the 

movement development 

program 

3 3 3 

5 Media in helping parents 

in the home development 

program 

3 3 3 

7 Students are motivated to 

carry out the movement 

building program 

3 3 3 

 Amount 18 18 18 
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 Average 3 3 3 

 APPROPRIATENESS    

1 Media uses safe materials 3 3 3 

2 Easy to use media 3 3 3 

3 Instructions for using 

media are easy to 

understand 

3 3 3 

4 The purpose of using the 

media is easy to 

understand 

3 3 3 

5 Media is able to make it 

easier for Cerebral Palsy 

students in movement 

building activities 

3 3 3 

6 Media is able to facilitate 

educators in the 

application of tools for 

movement development 

3 3 3 

 Amount 18 18 18 

 Average 3 3 3 

 

Validation test of practicality value with assessed aspects: form, 

appearance, materials, learning media that can be practiced directly, involving 
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students in using media, media can be used by more than one child, media can 

be used by educators, and media can be used by parents have an average score 

of 3 from Pediatricians with special needs 3 from Physiotherapy 2.8 from an 

electrical expert 3. 

Validation test of the usability value with the assessed aspects: the 

accuracy of the media in the movement development program, the accuracy 

of the media for Cerebral Palsy students, the media in helping Cerebral Palsy 

students in the movement development program, the media in helping 

educators in the movement development program, the media in helping 

parents in the movement development program, and the media is able to 

motivate students to carry out the movement development program, each has 

an average score of experts for children with special needs 3 from 

physiotherapy, 3 from experts in electrical engineering 3. 

Validation test of the feasibility value with the assessed aspects: the media 

uses safe materials, the media is easy to use, the instructions for using the 

media are easy to understand, the purpose of using the media is easy to 

understand, the media is able to facilitate Cerebral Palsy students in 

movement building activities, and the media is able to facilitate educators in 

The application of tools for movement development has a score of 3 from 

Special Needs Children Experts 3 from Physiotherapy 3 from Electrical 

Engineering Experts 3. 

Based on three aspects, namely practicality, usability, and feasibility, 

which consists of 20 development items for the Automatic Bike to reduce 
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joint stiffness in children with Cerebral Palsy, it shows good and satisfactory 

numbers for the development of the tool, with several inputs from the 

validator, namely: 

1. Using the word tools instead of media in the preparation of instruments. 

2. Adding pedals for the hands so that they can do therapy or movement 

development programs on the hands of individuals with Cerebral Palsy. 

3. Adding a support cushion in the seat, precisely in the child's crotch 

position to hold the child from falling down when using the Automatic 

Bike. 

These are the results of the assessments of the three validators as well as 

input related to the development of tools and also the use of instruments for 

motion development aids in reducing joint stiffness in children with Cerebral 

Palsy. The results of the assessment are obtained based on the average score 

in each grouping of aspects consisting of three aspects, namely practicality, 

usability, and feasibility. The classification of the assessment is also based on 

this aspect which is symbolized by number 1 as impractical/useless/infeasible, 

number 2 as less practical/less useful/less feasible, and number 3 as 

practical/useful/feasible. The results of the validator's assessment indicate that 

the development is practical, useful and feasible to continue with some 

improvements or input from the validator. 

E. Product Development Data Analysis 

The research was conducted based on research procedures from Borg and 

Gall, namely research and Information, Planning, Develop Preliminary from a 
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product, preliminary field testing, and main product revision. Analysis of 

research and development data using qualitative data analysis as follows: 

Through the approach taken and the type of data needed, this study uses 

qualitative data analysis based on the procedures that have been carried out 

during the research process. The initial stage of the research is the collection 

of information carried out by researchers both to laboratories that have 

stationary bicycles as a reference for measuring the Automatic Bike and 

reviewing literature and analyzing needs in the field. After collecting 

information, it is continued with planning and preparing designs for the 

products to be developed. Preparation or manufacture of products in the form 

of developing a tool with the name Automatic Bike and evaluation based on 

instrument validation carried out by researchers. Furthermore, the field test is 

limited to several subjects of Cerebral Palsy children as users or users of the 

developed product. And finally the revision of the results of the limited field 

test based on the input from the validator team and also based on the results of 

the limited field test to continue to be refined. The research was carried out 

until the fifth step due to the time limit for the further research and 

development process. 

Revisions were made to the product after a limited field test and validation 

test with three validators who were experts in related fields. The product that 

has been revised is the use of a support pad that is right in the middle of the 

user's seat or groin to hold it so that the user does not fall when using the tool. 

The next stage, the researcher converts the assessment results from the 
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validator into a qualitative value (AC). So that the validation results can be 

described as follows: 

Table. 4 Product Validation Results Analysis 

No Aspect Total Score 

Rating 

Average Qualitative 

Value 

Category 

1 Practicality 23.6 2.9 A Practical 

2 Utility 18 3 A Useful 

3 Appropriateness 18 3 A Worthy 

Information: 

Score 0-1 : Impractical / useless / not worth it 

Value 1.1-2: less practical/less useful/less feasible 

Value 2.1-3 : Practical/useful/worthy 

The results of product validation from the practical aspect get an average 

score of 23.6 out of 8 items so that an average score of 2.9 is obtained. Then 

the assessment is converted into a qualitative value so that it gets an A 

(Practical). From the results of the validator assessment, it can be concluded 

that the tool developed is practical to help children with cerebral palsy reduce 

joint stiffness. 

The results of product validation from the usability aspect got an average 

score of 18 out of 6 items so that it obtained an average of 3. Then the 

assessment was converted into a qualitative value so that it obtained an A 

(Useful) value. From the assessment of the three validators, it can be 
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concluded that the tool developed is useful for helping children with Cerebral 

Palsy. 

The results of product validation from the feasibility aspect got an average 

score of 18 out of 6 items so that it obtained an average of 3. Then the 

assessment was converted into qualitative values so that it obtained an A 

(Eligible) score. From the assessment of the three validators, the researcher 

can conclude that the tool is feasible to continue to be developed. 

Based on the results of the assessment by three validators, it was very 

satisfactory from 3 aspects and 22 items, but still needs to be improved, thus 

the tool will continue to be revised until it is practical to be tested again in the 

field. 

F. Revision of Limited Field Test Results 

The next stage carried out by researchers based on the theory that has been 

put forward by Borg and Gall is to revise the products that have been 

developed. Revisions to the product are also based on input by three 

validators and limited field tests, namely a cushion in the middle of the seat to 

restrain users or children with Cerebral Palsy. 
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Figure 8. Before Revision   Figure 9.After revision 

The validator recommends that the pad be added to the seat exactly in the 

middle or groin of the user. These pads are very useful for maintaining the 

sitting position of the user in order to remain in the desired position during the 

process of using the tool. Then the researcher made a revision regarding the 

input from the validator also based on the limited field test conducted by the 

researcher where the user had difficulty maintaining his sitting position. 

G. Product Final Model 

The final model of product development by researchers is based on limited 

field testing and also the assessment of three validators, namely child 

specialist with special needs Mr. Johandri taufan, S.Pd, M.Pd, therapist by 

physiotherapist Ms. Tia Sartika Suja, S.Ft, and expert field of electrical 

engineering Mrs. Arinda Frismelly, S.Pd, with product description Automatic 

Bike: 

1. Name  :Automatic Biketo reduce joint stiffness 
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Cerebral Palsy 

2. Content : Movement building program aids for childrenCerebral 

Palsy 

3. Utility : The main purpose of the use of the tool by researchers 

is to help reduce joint stiffness in Cerebral Palsy in the 

movement building program. 

4. Advantages : 1) Helps reduce joint stiffness in childrenCerebral 

Palsy. 

2) Automatic Bikepractical and easy to use. 

3) Assisting teachers in the movement development 

program using technology. 

4) Helping parents and children with Cerebral Palsy at 

home to carry out a movement development program. 

5) Provide attraction or motivation for Cerebral Palsy 

children to do movement development. 

5. Weakness : 1)Automatic Bikehave a fairly large size 

so it's hard to carry everywhere 

2) Using materials that are quite heavy. 

5. Characteristics : 

 Product final model: 

Table 5. Final Products 

No Aspect Automatic Bike 

1 Ingredient Stulbush iron 
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2 Size Length : 1500mm 

Width : 540mm 

Height: 1213mm 

3 Motorcycle DC Motor (direct current) 

4 Number of 

Pedals 

1 (foot pedal) 

5 Control System Box Control 

6 Chair Cushion in the middle of the seat 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusion 

The final result of this research is the development of a product called 

Automatic Bike to reduce joint stiffness in Cerebral Palsy children in 

Padang City. Automatic Bike is a static bicycle that was developed into an 

electric bicycle so that it has an automatic pedal rotation, this pedal 

rotation is used as a therapy or movement development program for 

Cerebral Palsy children's feet. Based on limited field tests and assessments 

by three validators, Automatic Bike has great opportunities and benefits 

for children with Cerebral Palsy in reducing joint stiffness if used regularly 

and continuously. 

Automatic Bikeable to help teachers, parents, and Cerebral Palsy 

children themselves to reduce stiffness in the joints and also help optimize 

the implementation of motion development programs, provide attraction 

and motivation for Cerebral Palsy children to do therapy or development 

programs in an effort to reduce stiffness in their joints. But behind it all 

Automatic Bikes still need to be developed again in terms of the materials 

used so that they are easy to carry or move and do not have too heavy a 

time and expensive manufacturing costs. 
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B. Suggestion 

Research and development of Automatic Bikes to reduce joint stiffness 

in children with Cerebral Palsy will be investigated further so that they can 

run better than the research that researchers have done. Suggestions from 

researchers for further research and development are: 

1. Conduct operational field trials with a wider range of test subjects. 

2. Conducting research on the effectiveness of the Automatic Bike tool to 

reduce joint stiffness in children with Cerebral Palsy. 

3. Conducting research related to other advantages that can be obtained in 

the implementation of Automatic Bikes such as improving blood flow, 

reducing the risk of comorbidities caused by lack of movement for 

people with movement disorders, especially footwork. 

4. To develop or improve the Automatic Bike so that it is feasible to carry 

out the dissemination of the Automatc Bike. 
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ATTACHMENT 

AUTOMATIC BIKE DESIGN RESEARCH GRAND 

TO REDUCE JOINT Stiffness 

CHILDREN CEREBRAL PALSY 

VARIABLE INDICATOR 

INSTRUMEN

T NUMBER 

Development of 

Automatic Bike Design 

to Reduce Joint 

Stiffness in Helping the 

Implementation of the 

Movement 

Development Program 

in Children with 

Cerebral Palsy 

a. Frame length 150 Cm 

b. Frame width 54 Cm 

c. Frame height 122 Cm 

d. Stulbush iron material 

e. DC Motor 

f. Placement of the motor on 

the design 

g. Easy to use monitor 

h. The monitor contains the 

required aspects 

i. Has a belt according to its 

function 

j. Seating distance can be 

adjusted as needed 
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AUTOMATIC BIKE DEVELOPMENT RESEARCH GLORY 

TO REDUCE JOINT Stiffness 

CHILDREN CEREBRAL PALSY 

VARIABLE 

SUB 

VARIABLE 

INDICATOR 

INSTRUMEN

T NUMBER 

Development 

of an 

Automatic 

Bike to 

Reduce Joint 

Stiffness in 

Helping the 

Implementati

on of the 

Movement 

Development 

Program in 

Children with 

Cerebral 

Palsy 

Practicality a. Form 

b. Appearance 

c. Ingredient 

d. Learning media that 

can be practiced 

directly 

e. Involve students in 

using the media 

f. Media can be used by 

more than one child 

g. Media can be used by 

educators 

h. Media can be used by 

parents 

 

Utility a. Media accuracy in the 

movement 

development program 

b. Media accuracy for 

 



56 
 

 
 

Cerebral Palsy students 

c. Media in helping 

Cerebral Palsy students 

in the movement 

development program 

d. Media in helping 

educators in the 

movement 

development program 

e. Media in helping 

parents in the home 

development program 

f. Media is able to 

motivate students to 

carry out a movement 

development program 

 Appropriateness a. Media uses safe 

materials 

b. Easy to use media 

c. Instructions for using 

media are easy to 

understand 

d. The purpose of using 
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the media is easy to 

understand 

e. Media is able to make 

it easier for Cerebral 

Palsy students in 

movement building 

activities 

f. Media is able to 

facilitate educators in 

the application of tools 

for movement 

development 

 

 

 

 

 

 

 

 

VALIDATION INSTRUMENT INSTRUCTION INSTRUCTIONS 

The following are instructions for filling out the validation instrument for the 

development of the Automatic Bike to reduce joint stiffness in assisting the 
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implementation of the movement development program for Cerebral Palsy 

children in the City of Padang: 

1. Give your choice objectively. 

2. PeThe assessment of the learning media development product for the 

Automatic Bike motion development program informs the practicality, use 

and feasibility of the tool for people with cerebral palsy. 

3. Your contribution in any form to this instrument is very useful for 

assessing the feasibility of developing learning media for the Automatic 

Bike movement development program for people with cerebral palsy. 

4. Put a tick (V) on the answer that best suits you, namely: 

3 2 1 

Practical 

Useful 

Worthy 

Less practical 

Less useful 

Not worth it 

Not practical 

Useless 

Not feasible 

5. Iplease in the space provided. 

 

 

 

AUTOMATIC BIKE DESIGN DEVELOPMENT VALIDATION 

INSTRUMENTS 

TO REDUCE JOINT Stiffness 

IN CHILDREN CEREBRAL PALSY 
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No Rated aspect 

Scoring scale 

Information 

1 2 3 

1 Frame length 150 Cm     

2 Frame width 54 Cm     

3 Frame height 122 Cm     

4 Stulbush iron material     

5 DC Motor     

6 Placement of the motor on the design     

7 Easy to use monitor     

8 The monitor contains the required 

aspects 

    

9 Has a belt according to its function     

10 Seating distance can be adjusted as 

needed 

    

 

 

 

 

 

 

AUTOMATIC BIKE DEVELOPMENT VALIDATION INSTRUMENTS 

TO REDUCE JOINT Stiffness 

IN CHILDREN CEREBRAL PALSY 
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NO Rated aspect 

Scoring scale Criticism/Su

ggestion 

Rating 

1 2 3 

 PRACTICALITY     

1 Form     

2 Appearance     

3 Ingredient     

4 Learning media that can be 

practiced directly 

    

5 Involve students in using the 

media 

    

6 Media can be used by more than 

one child 

    

7 Media can be used by educators     

8 Media can be used by parents     

 UTILITY     

1 Media accuracy in the movement 

development program 

    

2 Media accuracy for Cerebral 

Palsy students 

    

3 Media in helping Cerebral Palsy 

students in the movement 
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development program 

4 Media in helping educators in the 

movement development program 

    

5 Media in helping parents in the 

home development program 

    

6 Media is able to motivate students 

to carry out a movement 

development program 

    

 APPROPRIATENESS     

1 Media uses safe materials     

2 Easy to use media     

3 Instructions for using media are 

easy to understand 

    

4 The purpose of using the media is 

easy to understand 

    

5 Media is able to make it easier for 

Cerebral Palsy students in 

movement building activities 

    

6 Media is able to facilitate 

educators in the application of 

tools for movement development 
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DOCUMENTATION 

Validation Process with Validator

 

Special Needs Child Expert Validator 
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Physiotherapist Field Validator 

 

Electrical Engineering Field Validator 
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Design Validator by Mechanical Engineering Lecturer 
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Automatic Bike Product Development Documentation 
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Limited Field Test  
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