
available online at http://journal.uny.ac.id/index.php/jolahraga  

Jurnal Keolahragaan, 10 (2), 2022, 227-238 
 

 

https://doi.org/10.21831/jk.v10i2.50764  
This is an open access article under the CC–BY-SA license. 

Development of physical fitness test for mild intellectual disabilities aged 

13-15 years 
 

Sumaryanti1, Sigit Nugroho1*, Aqim Visalim1, Japhet Ndayisenga2 

1 Department of Sport Science, Faculty of Sport Science, Universitas Negeri Yogyakarta, Colombo 

Street No.1, Yogyakarta, 55281, Indonesia 
2 Institute of Physical Education and Sport, University of Burundi, Avenue de l'UNESCO No 2 B.P 

1550 Bujumbura, Burundi 

* Corresponding Author. E-mail: sigit.nugroho@uny.ac.id 
 

Received: 14 June 2022; Revised: 21 July 2022; Accepted: 17 September 2022 

 

Abstract: This study aims to compile a physical fitness test for mild intellectual disability, test the suitability 

of the test in terms of suitability, convenience, and safety. The developed tests consist of a bench up and 

down test, a lying down test, a sitting test and a body mass index test.  The stages of development carried out 

include planning stage, preparation stage, trial, evaluation and revision, and final product. The experimental 

subjects in this study were children with mild intellectual disabilities aged 13-15 years, totaling 148 people 

who were divided into limited trial subjects, expanded trial subjects, and validity and reliability test subjects. 

Validity data analysis technique with two tests using the composite score method and using Doolittle analysis, 

and reliability data analysis using alpha coefficient analysis. Based on the results of the study, a set of tests 

was obtained to measure the physical fitness of persons with mild intellectual disabilities with very high 

validity and reliability tests, where the validity of the test for boys is 0.968 and for girls is 0.914. While the 

test reliability value for men is 0.896 and for women is 0.883. The physical fitness test was developed 

according to the characteristics of mild mental retardation which included components on cardiovascular 

endurance, muscle strength and endurance, flexibility, and body composition. 
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INTRODUCTION 

Children with low levels of intellectual disability has been found to have a lower physical fitness 

level compared to normal children of the same age (Chow et al., 2018; de Winter et al., 2016; Golubović 

et al., 2012; Hsieh et al., 2017; Izquierdo-Gomez et al., 2013; Kyu HAN & Yeon KIM, 2007; Salaun & 

Berthouze-Aranda, 2012; Slevin et al., 2014; Yanardag et al., 2013). This scoring difference of physical 

fitness assessment for children with mild intellectual disability is mainly caused by a less-active lifestyle 

(Einarsson et al., 2016; Finlayson et al., 2009; Hartman et al., 2015; Hinckson & Curtis, 2013; Maïano, 

2011; Santos et al., 2014), limited mental ability and short attention span (Vuijk et al., 2010), limitations 

and barriers in motor development (Hartman et al., 2010; Vuijk et al., 2010; Westendorp et al., 2011), 

and the lack of motivation to do the best activity during the test (Temple & Walkley, 2007). 

Oeseburg (2011) explains the lower degree of fitness affects health problems that are in the child's 

natural intellectual disabilities includes issues of cardiovascular disease, diabetes mellitus, and poor 

mental health. Recent studies show that physical fitness especially in child can affect cognitive function 

(Koch & Hasbrouck, 2013; Kwak et al., 2009; Pontifex et al., 2011; Van Dusen et al., 2011). 

Furthermore, physical fitness also plays a role in the development of memory and concentration in 

acquiring (Åberg et al., 2009). With such evidence shows that physical fitness affects the academic 

achievement of school-age children (Chomitz et al., 2009; Kwak et al., 2009; Van Dusen et al., 2011; 

Wittberg et al., 2012). Therefore, it is crucial for teachers to know the degree of the physical fitness of 

the learners in order to determine the suitable physical activity that will be given to the learners and also 

to maintain the normal body condition during the learning activities in the school or Community 

activities.  
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Skowroński et al (2009) explains that any physical fitness test is influenced by gender (male and 

female), age and what extend the level of disability of the subject. Research on physical fitness in 

children and adolescents with intellectual disabilities has been carried out for children and adolescents 

from mild to moderate intellectual disabilities. However, children and adolescents with a category of 

severe intellectual disability are not well represented in the previous study (Wouters et al., 2017). The 

main reason is due to the low cognitive ability of the child with intellectual disability that causes the 

child to be difficult to understand the instruction or the execution of tests that make the test 

implementation not to be maximal and then the test result qualifies invalid (Hilgenkamp. et al, 2011). 

Besides, low motivation in child during a test performance and short attention span also affects the 

results of the physical fitness test done.  

In physical sport, there are some main components of physical fitness which are determined based 

on two objectives, namely the components of fitness for sports achievements and components of fitness 

to health. Fitness related to sporting achievements refers to the required component in the competition 

of each sport. Health-related components refer to the components that are relevant to individual health   

(Ruiz et al., 2009). Measuring the physical fitness for school children with exclusive conditions for the 

athlete subjects focuses on the components of fitness health-related where those components include 

merely body composition, flexibility, strength and muscular endurance, and cardiorespiratory system as 

well (Katch et al., 2013; Nasrulloh, Apriyanto, et al., 2021).  

The composition of the human body can be an early sign of changes in nutritional status that can 

be done by measuring of anthropometric (Must et al., 2014). Thus, there are some parameters of 

anthropometry that must be examined before get started. Some of which are your height and weight, 

body circumference (shape), and thicker folds of the skin. Meanwhile, to measure the body 

circumference and the thickness of skin folds is calculated using densitometry, a suitable device only 

carried out in laboratories. While the measurement of height and weight or body mass index with the 

simplicity of the calculation is the size of anthropometrics mostly often used, either for children or adults 

(Flegal et al., 2006; Keys et al., 2014). Measuring the body mass index while determining the body 

composition is performed by measuring height and weight when standing (Arini, 2010). 

Dul & Weerdmeester (2003) admits that the flexibility associated with motion of the body is 

affected by several factors such as the shape of the joints, elasticity of muscles and ligaments, apart from 

the structure of the bones themselves. Thus, flexibility is a function of the relative ligamentous and/or 

extensibility of collagen tissues and muscle that pass through the joints. The tension of the ligaments 

and muscles that limit extensibility is an inhibitor which is much larger for the space motion of the 

joints. When the tissues do not have elasticity, then its extensibility will decrease. The water content of 

the cartilaginous discs in some of the joints also affects the mobility of these joints (Vergroesen et al., 

2015). Therefore, measuring the suggested body flexibility is likely measuring the sit and reach test. A 

seated test is a test that aims to measure the flexibility of the back muscles in the forward direction.  

Strength and muscular endurance are the ability of muscles to perform or sustain a contraction of 

the muscles repeatedly in a specific time (Prentice et al., 2012). Yet, it is important to understand the 

effect of strength training over a period of time to efficiently strengthen the muscular (Earle & Baechle, 

2004; Nasrulloh et al., 2022; Noormohammadpour et al., 2012) However, there are some areas on human 

body where muscle strength can be easily measured, such as the strength of the abdominal muscles. The 

abdominal muscle groups contribute to increasing intra-abdominal pressure, stabilizing the vertebral 

column, and defending the posture (Schünke et al., 2012). Furthermore, abdominal muscles are linked 

to the flexion, torsion, and reflection of the human trunk. Therefore, many fitness measurement methods 

are recalled to measure the strength and muscle endurance using a group of abdominal muscles 

otherwise seated bearing tests (Sands & McNeal, 2002). Increasing the maximum strength in body is 

also an important factor that determines endurance of muscles, if the maximum strength of the 

abdominal muscles associated with sitting higher, it is assumed that the abdominal muscle endurance is 

also higher (Noguchi et al., 2013). Cardiorespiratory endurance is one of the most important components 

in physical fitness which related to health and is a direct indicator of the physiological status of children 

and adolescents (Cvejić et al., 2013). Yet, cardiorespiratory endurance is a person’s ability to perform 

repetitive motion activities for a long time and is determined by the heart-lung working system to 

transmit oxygen (O2)  in blood circulation to the muscles (Setiati et al, 2017). Cardiorespiratory 

endurance improves insulin sensitivity, glucose transport, improve also the function of the nervous 

system and lower the heart rate. So as to have good cardiorespiratory fitness may decrease 
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cardiovascular disease such as heart attack, chest pain and stroke (Lee et al., 2010). In general, the field 

tests are used to measure cardiorespiratory fitness in children intellectual disability in order to do the 

tests at maximum capacity (Fernhall & Pitetti, 2001). Lotan et al., (2004) have expressed concern that 

the measure cardiorespiratory fitness by using a field test for the majority of the test instrument has not 

been validated for children intellectual disability. Since when this concern was disclosed, attempts to 

validate cardiorespiratory fitness tests for children with intellectual disabilities have been carried out by 

several researchers (Sutherland et al., 2021; Wouters et al., 2020). Nasuti et al., (2013) stipulates that 

the Balke Treadmill test (R = 0.93) and step Test (R = 0.95) produce the highest reliability score when 

compared to Cooper Test (R = 0.81) and Physical Working Capacity Cycle Ergometry Test (R = 0.64).  

We all know that physical fitness during childhood has been identified as a strong predictor of 

current and future of health status (Naidoo & Coopoo, 2012; Ruiz et al., 2009; Smith et al., 2014). 

Therefore, the pre-existing raw physical fitness test starts from the category of 6-year age. The division 

of categorization is based on the motor development of children and adolescents. As for children of mild 

intellectual disabilities, motor development at the age of 6 years is similar to normal motor child 

development at age 2 where they have just learned to run, balancing the body, and can only engage in 

activities that requires direction (Columna, 2016). Therefore in this study, researchers developed 

physical fitness test for mild intellectual disability children age 13-15 years old due to the age of its 

motoristic development is the same as normal children aged 6-8 years where they can participate in 

modified sporting activities (Columna, 2016). 

METHODS 

This research was conducted using the method of reseach and development (R & D). This research 

was conducted within September to November 2019. Subjects who partook in this study are determined 

by sampling nonprobability with purposive technique. Consideration used as a sample of this research 

is mild intellectual disability aged 13-15 years, men and women who did not have dual disorders (double 

abnormalities). Based on this, the 148 study subjects with mild intellectual disability aged 13-15 years 

were purposely chosen. This research was conducted with several stages: 1) the planning phase which 

includes the study of literature and preliminary investigation or preliminary analysis, (2) preparation of 

which includes the preparation of the test (determining the test items and establishing the test procedure), 

expert validation and revision, (3) trial stages including limited trials, expanded trials, drafting norms, 

determining validity, and reliability of tests, and 4) final products which produced by the validity and 

reliability of instrument test resulting in physical fitness for mild intellectual disability ages 13-15 

children.  

Data in this study included test feasibility and assessment data, content validity data, empirical 

validity data, reliability of data, and test assessment data. The instruments and techniques for collecting 

data used were questionnaires that used to examine the feasibility of the test, content validity test, and 

test feasibility. Validity of empirical testing was done twice, the first validity was to validate the test 

items and the second validity test was the combined validity test, because of physical fitness test for 

intellectual disability ages 13-15 years wass the reliability data test battery which is done with test-retest. 

To analyze the data of the validity content test is used by the analysis of Aiken's V. Analyzing the 

assessment data of the feasibility test obtained from a physical education teacher and handicap expert 

were done by using the method of questionnaire/poll with Guttman scale. The validity of the test 

questions is analyzed by correlating the score of test questions with the total score, this method is often 

referred to as the composite score method. The analysis of the validity of the battery test was used by 

Doolittle's statistical analysis. The reliability analysis of the test questions is measured from the 

coefficient correlation between the first try and second try. When the correlation is positive and 

significant, it meant that the instrument has been declared reliable. While the test battery reliability 

analysis was done by using the coefficient alpha 
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RESULTS AND DISCUSSION 

Analysis of the content of the draft validation of the physical fitness test for mild intellectual 

disabilities children 13-15 years of old which conducted by four experts (See Table 1). 

Table 1. Results of Preliminary Draft Validation Analysis 

No Aspect Aiken's V Information 

1. 

2. 

3. 

4. 

Test Item 

Test procedure 

Test Equipment 

Assessment Tests 

0.94 

0.91 

0.97 

0.94 

Almost Perfect Agreement 

Almost Perfect Agreement 

Almost Perfect Agreement 

Almost Perfect Agreement 

The draft validation assessment shows that the whole aspect was categorized in the almost perfect 

agreement which means all expert judjement has the same agreement that the draft of the physical fitness 

test products for mild intellectual disability aged 13-15 years is appropriate or has very good content 

validity. It can also be explained that the draft of physical fitness test for mild intellectual disabilities 

aged 13-15 children can also be tested on the field. 

The trial field was done twice: limited trials and expanded trials. Limited trials were conducted 

to determine the feasibility of the product when applied to the field. While expended trials were 

conducted to find out the categorization of the test items, test norms, empirical validity, and reliability 

of the test. 

Table 2. Feasibility Tests Result 

Aspect 
Appraisal 

Final Rating Criteria 
Teacher Expert 

Conformity 

Easiness 

Security 

100% 

88.89% 

100% 

100% 

100% 

100% 

100% 

94.45% 

100% 

Very High 

Very High 

Very High 

Based on the final assessment of the limited trials (Table 2) showed a total conformity aspect 

value of 100%, the total aspect value of the facility is 94.45%, and the total value of the aspect of the 

security is 100%. This shows that the results of the final assessment of intellectual disability and the 

products of physical fitness test in limited trials have a very high eligibility criteria for aspects of 

conformity, simplicity and security. These results serve as guidelines for researchers to conduct an 

expanded trial. An expanded trial was first conducted to find out the items categorization test and norms 

of physical fitness test for mild intellectual disability age 13-15 years children.  

Many studies have shown that there is a prevalence of obesity for children’s intellectual 

disabilities (Hutzler & Korsensky, 2010; Melville et al., 2011; Shields et al., 2009). However, the 

prevalence of obesity experienced by children with intellectual disability due to the less-active lifestyle 

(Finlayson et al., 2009; Santos et al., 2014), not because of the principle aspect of disability. Therefore, 

in determining the value category of body mass index of researcher is guided by the norms of the BMI 

assessment norm based on age by the Ministry of Health of the Republic of Indonesia (Kemenkes, 2020). 

To measuring the category of assessment of body mass index within physical fitness test for a light 

intellectual disability aged 13-15 years is displayed in Table 3. 

Table 3. Category Value of Body Mass Index 

Men Index Category Value Women Index 

≤ 13.8 

13.8-14.8 

14.9-16.3 

16.4-18.1 

18.2-20.7 

20.8-24.7 

24.8-31.6 

31.7-34.7 

≥ 34.7 

1 

2 

3 

4 

5 

4 

3 

2 

1 

Malnutrition 

Very Thin 

Thin 

Ideal Low 

Ideal 

Ideal High 

Fat 

Very fat 

Obesity 

1 

2 

3 

4 

5 

4 

3 

2 

1 

≤ 13.8 

13.6-14.8 

14.9-16.5 

16.6-18.7 

18.8-21.7 

21.8-26.1 

26.2-33.3 

33.4-36.0 

≥ 36.0 

Source: (Kemenkes, 2020) 
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Furthermore, to determine the categorization of the test items sit grab, baring sit, and test up down 

bench is done with the following steps: a) looking for the range (highest score minus the lowest score), 

b) determine the categorization of assessment in form 5 categorization, c) seek classes interval, and d) 

creating a value category with baseline calculation interval. The categorization of the seated test is 

achieved, the baring test sits, and the bullish test bench is presented on Table 4-6. 

Table 4. Sitting Categorization Test Scores obtained 

 

Category Value 
Result 

Male Female 
Very good 

Well 

Enough 

Low 

Very low 

5 

4 

3 

2 

1 

≥ 35 

27-34 

19-26 

11-18 

3-10 

≥ 30 

23-29 

16 -22 

9-15 

2-8 
 

Table 5. Sitting Baring Categorization Test Scores 

 

Category Value 
Result 

Male  Female  
Very good 

Well 

Enough 

Less  

Very less 

5 

4 

3 

2 

1 

≥ 37 

29-36 

21-28 

12-20 

4-11 

≥ 30 

23-29 

16 -22 

9-15 

2 -8 
 

Table 6. Categorization Values Up Down Test Bench 

 

Category Value 
Result 

Male Female  
Very good 

Well 

Enough 

Less 

Very less 

5 

4 

3 

2 

1 

≥ 97 

84-96 

71-83 

58-70 

45-57 

≥ 95 

81-94 

67 -80 

53-66 

39-52 
 

Once the assessment categorization is determined, then the next step is to determine the norm of 

assessment. Norms battery assessment of physical fitness test for mild intellectual disability age of 13-

15 years are presented in the following Table 7. 

Table 7. Norm Ratings 

No Total Value Classification 

1 

2 

3 

4 

5 

16-20 

12-15 

9-11 

5-8 

1-4 

Very Good (VG) 

Good (G) 

Moderate (M) 

Low (L) 

Very low (VL) 

The interpretation of the table above is described: if a child with intellectual disability is light 

(mild) aged 13-15 years of physical fitness test, then obtained the results of the measurement of the body 

index with the index of 16.4, then the child is in the category of "ideal low" and get a value of 4. The 

result of seated test measurements achieved with a distance of 19 centimeters, then enter the category 

"Enough" and get a value of 3. The baring test results sit for 60 seconds as much as 37 times the repetition 

of motion, so enter in the category "very good" and get a value of 5. The test results for up and down on 

the bench with the pulse calculation on the radial artery of 84, so it falls into the category of "good" and 

gets a value of 4. So the total value that the child gets in carrying out a physical fitness test of 16 and 

fall into the category of "very good". This means that the child has a very good physical fitness and can 

also be indicated that the child has a very good health.  
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After determining the categorization and norms of research, the next step is to look for the validity 

value of the test items, the validity of the test battery, the reliability of the test items, and the reliability 

of the battery tests are presented in Table 8-11. 

Table 8. Score of Validity Test Item 

Test Item Validity Criteria 

Body mass Indeks 

 

Seated  Fitness Test 

 

Each test Baring 

 

Down Up Test Bench 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

0.654 

0.642 

0.936 

0.919 

0.882 

0.884 

0.876 

0.849 

High 

High 

Very High 

Very High 

Very High 

Very High 

Very High 

Very High 

Table 9. Value of Validity Test Battery 

Variables Validity  Criteria 

Physical Fitness Test Mild Intellectual  

Disability Age 13-15 Years 

Male 

Female  

0.968 

0.914 

Very High 

Very High 

Table 10. Value of Item Reliability Tests 

Test Item Reliability  Criteria 

Body Mass Index Male 0.994 Very High 

Female 0.991 Very High 

Achieve Fitness Test Male 0.952 Very High 

Female 0.945 Very High 

Each Test Baring Male 0,862 Very High 

Female 0.841 Very High 

Down Up Test Bench Male 0.892 Very High 

Female 0.895 Very High 

Table 11. Value of Reliability Battery Test 

Variables  Reliability  Criteria 

Physical Fitness Test Mild Intellectual 

Disability Age 13-15 Years 

Male  

Female 

0.896 

0.883 

Very High 

Very High 

Based on Table 8-11, these showed that the product of physical fitness test for mild intellectual 

disabilities aged 13-15 have a very high validity value. The results indicate that physical fitness test with 

mild intellectual disability aged 13-15 years have the precision and accuracy to measure the components 

of physical fitness. This means that the test results of the measurements show the result of the real state 

of what is measured, so it can be used to determine the degree of physical fitness for mild intellectual 

disability age 13-15 years. Furthermore, for children with mild intellectual disability and physical fitness 

test aged 13-15 years have also a very high reliability values. The results indicated that the test of 

physical fitness for mild intellectual disability aged 13-15 years have a very high consistency in 

measuring the physical fitness of a mild intellectual disability aged 13-15 years. 

Physical fitness test for mild intellectual disability in this study has been analyzed by four experts 

(physical fitness expert, test and measurement expert, mild intellectual disability expert, and probability 

expert) through draft validation, observed the implementation of the test through limited trials and 

expanded trials have been declared very good. These results are in line with the research by Handayani 

& Kartiko (2021) that stone painting media is stated to be very good for use by students with disabilities 

as evidenced by the value of the percentage of media display aspects and aspects of media utilization 

giving very good results with validation results of more than 60%. 

After the assessment process by experts (product validation), Adaptive Physical Education 

Teachers and Intellectual Disabilities Experts (limited trials and expanded trials), a revision process was 

carried out on the development draft. Finally produced a physical fitness test kit for mild intellectual 

disabilities aged 13-15 years. This final product has been included in a test implementation guide book. 

The manual is in the form of a test manual containing test items for fitness, validity and reliability of 
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test items and test batteries, general instructions, objectives for measuring test items, tools and facilities 

needed to carry out tests, implementation procedures, assessment procedures, and procedures for 

determining outcome criteria. test. Nurdiantimala, Widyarthara & Pramitasari (2021) stated that the 

fitness facilities provided were still not friendly for users with disabilities, so development was needed 

to meet activity needs. For this reason, the final product of the physical fitness test for mild intellectual 

disability aged 13-15 years was developed to suit their needs. 

This development research aims to produce a test that can be used to measure the degree of 

physical fitness of mild intellectual disabilities aged 13-15 years. The product preparation process is 

based on an analysis of the literature review conducted by researchers on the physical fitness component 

that is integrated with the characteristics of children with mild intellectual disabilities aged 13-15 years. 

The resulting draft based on the analysis of the literature review was then validated by expert judgment 

to obtain suggestions and input on the product prepared by the researcher. These expert suggestions and 

inputs are used to revise the developed draft to suit the development objectives. After the draft was 

revised and validated by expert judgment, then a limited trial was conducted to determine the 

effectiveness of the implementation in the field. Based on the results of research that the most influential 

on physical fitness is fat adequacy (Indraswari et al., 2022). 

Limited trials were conducted to obtain assessments, suggestions and input from Adaptive 

Physical Education Teachers as potential users of the product, and Experts with Intellectual Disabilities 

in Special Schools. The assessment includes aspects of suitability, convenience, and safety of the test 

items, tools and facilities used, implementation procedures, and physical fitness test assessment 

procedures for mild intellectual disabilities aged 13-15 years. After the researchers revised the draft in 

accordance with the assessments, suggestions, and input from the Adaptive Physical Education Teachers 

and Intellectual Disabilities Experts on the physical fitness test for mild intellectual disabilities aged 13-

15 years, a second trial was conducted, namely an expanded trial. The expanded trial was carried out 

with more experimental subjects than the limited trial to make assessment classifications and norms for 

assessing physical fitness with mild intellectual disability. The preparation of assessment classifications 

and assessment norms is based on physical fitness measurement data for mild intellectual disabilities 

aged 13-15 years. The classification of physical fitness assessments and norms of various test items 

carried out is in line with research by Rismayanthi et al (2022) which shows that all components of 

physical fitness, including aerobic endurance, upper and lower body strength, upper and lower body 

flexibility, and balance, increased significantly in subjects (p < 0.05). Based on the results said that the  

significant effect of aerobic training with skipping on cardiorespiratory endurance. (Nasrulloh, Yuniana, 

et al., 2021). The results showed that aerobic exercise had a positive impact on increasing physical 

fitness. 

After the assessment classification and assessment norms are arranged, the next step is to look for 

the validity of the test items, the validity of the test batteries, the reliability of the test items and the 

reliability of the test batteries. The validity and reliability of the test were obtained from trial data with 

trial subjects with the same characteristics but not included in the test subjects during limited trials and 

expanded trials. Finally, a physical fitness test for mild intellectual disability aged 13-15 years has 

validity and reliability, so that the physical fitness test product for mild intellectual disability aged 13-

15 years can be used to measure the degree of physical fitness with mild intellectual disability aged 13-

15 years. contained in the manual, there are test items tested, necessary tools and facilities, test 

implementation procedures, test assessment procedures, how to conduct assessments, interpretation of 

assessment results into assessment norms, and assessment forms. 

CONCLUSIONS 

The results of field test assessment showed that physical fitness tests are developed in accordance 

with the characteristics of mild intellectual disabilities. This test is safe to implement and easily 

understood by children with mild intellectual disabilities aged 13-15 years, so that they can carry out 

tests properly. The criteria of the developed fitness test resulted in the validity and reliability of the test, 

where the validity of the physical fitness test and with mild intellectual disability age 13-15 years fall in 

a very high criteria, which amounted to 0.968 for males and 0.914 for the females. In addition to the 

reliability value of physical fitness tests and mild intellectual disability age 13-15 years are also in the 

very high criteria of the amount of 0.896 for men's tests and 0.883 for the women's tests.  
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