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  ABSTRACT 

Article Info:  Fundamental Movement Skills (FMS) are an important part of 

children’s gross motor development. Their association with physical 

fitness has been reported in previous studies, but evidence among 

elementary school students in Indonesia is still limited. This study 

examined FMS proficiency and physical fitness among fourth-grade 

students at SDN 03 Kanigoro, Madiun City. A quantitative cross-

sectional study was conducted using an analytic observational 

approach. The population consisted of 28 students, and 27 students 

were included in the analysis through purposive sampling because one 

student was absent due to illness. FMS was measured with the Test of 

Gross Motor Development–Third Edition (TGMD-3), and physical 

fitness was assessed using the Nusantara Student Fitness Test (TKPN). 

Category distributions were described using descriptive statistics. The 

association between FMS proficiency and physical fitness was 

examined with the Fisher-Freeman-Halton exact test because the 

requirements for Pearson’s chi-square test were not met. Among the 27 

students, 37.0% were classified as Impaired or delayed. For physical 

fitness, 51.9% were classified as Fair and 48.1% as Good. The Fisher-

Freeman-Halton exact test gave an Exact Sig. (2-sided) value of 0.514, 

showing no statistically significant association between FMS 

proficiency and physical fitness. The findings suggest that FMS and 

physical fitness should both be considered in elementary school 

physical education. 
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INTRODUCTION  

Physical fitness involves a variety of individual attributes related to a person’s 

responsiveness in performing work effectively without being affected by fatigue or lethargy; 

rather, an individual has sufficient energy to participate in recreational activities and respond 

efficiently during emergency situations (ACSM’s, 2021; Kristiyandaru et al., 2023). For 

preschool and school-aged children, physical fitness is an essential aspect of physical health 

because it is closely connected with cardiovascular performance, physical development, 

functional capacity, and well-being (Liu et al., 2023; Ortega et al., 2008). Previous research 

has shown that low physical capacity may ultimately lead to negative long-term 

consequences in the future, such as metabolic syndrome, lower quality of life, and an 

increased risk of obesity and chronic diseases from adolescence to adulthood (Ortega et al., 

2008). Several studies have indicated that students with superior levels of fitness tend to 

perform improved in tests of cognitive ability and academic accomplishment (Donnelly et 

al., 2017). According to the Ministry of Youth and Sports of the Republic of Indonesia, 

through a study using the Sport Development Index (IPO), Indonesia had an IPO score of 

0.334 in 2024, which remained below 1 on a scale ranging from zero to one. The IPO is 

applied using nine dimensions and also produces a physical fitness index score of 0.196, 

which is considered one of the lowest scores among these dimensions (Mutohir et al., 2024). 

Another indication that physical fitness remains a problem is its continued presence within 

the domain of school-aged children. Therefore, this involves assessing physical fitness in 

children, encompassing various dimensions and factors that are closely related. 

Children’s physical fitness levels have been found to correlate with various elements such 

as age, sex, and nutritional status, as well as other variables such as Physical Activity (PA) 

and Motor Skills or what is often referred to as Fundamental Movement Skills (FMS) (Nur 

et al., 2025), each of which is a crucial indicator of physical health in children by examining 

various components, including cardiorespiratory fitness, muscular strength, body 

composition, and flexibility. In addition, FMS provides the foundation for more complex 

movement skills (i.e., locomotor skills: running, object control, and body stability) (Yang et 

al., 2024). FMS has also been related with components of physical activity and physical 

fitness in the course of childhood (Liu et al., 2023; Malambo et al., 2022). This condition 

makes FMS a vital component for targeting physical activity in children. 

However, only a finite number of studies are available to assess the association between 

FMS and physical fitness in children. This is also demonstrated in components of physical 

fitness, particularly cardiorespiratory endurance as well as muscular strength & endurance 

(Liu et al., 2023; Lubans et al., 2012), flexibility (Behan et al., 2022), as well as body 

composition. Indirect evidence may also be supported by physical fitness and health status 

as outcomes of insufficient FMS; therefore, the use of short-duration exercise programs (i.e., 

< 45 minutes), ideally designed and supervised, is highly necessary to improve children’s 

approach to lifelong participation in physical activity (Bardid et al., 2021; Wu et al., 2021; 

Xie et al., 2023). However, inconsistent results have also been observed in many studies 

inspecting the relationship between FMS and fitness indicators, including BMI and 

flexibility, with limited supporting literature (Lubans et al., 2012). Further study with diverse 
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sample characteristics and methods that distinguish these associations is necessity to 

establish the connection between FMS and physical fitness more definitively. 

Although hundreds of scientific papers have been published reporting strong evidence 

regarding the association between FMS and physical fitness, there is substantial 

heterogeneity in sample characteristics and the measures/indicators used. The findings 

should be interpreted within the context of where they were published. A systematic review 

(Liu et al., 2023) consisting of 49 studies showed that various instruments and protocols 

were used to measure FMS and physical fitness. Based on these publications, studies on 

FMS in Indonesia have also only recently begun to be conducted, particularly using TGMD-

3 as an instrument for assessing fundamental movement skills. Nevertheless, only a few 

studies have explored the connection between FMS proficiency levels and physical fitness 

performance using TGMD-3 and TKPN among elementary school students. Finally, a review 

of the literature indicates that research on FMS proficiency levels and physical fitness in 

Madiun City remains very limited. This condition indicates that empirical data regarding 

children’s FMS proficiency levels and physical fitness are still needed for Madiun City, 

Indonesia. 

To the extent of the available empirical evidence, this study is novel because several 

researchers have begun to search the relationship between Motor Skills or Fundamental 

Movement Skills (FMS) proficiency and fitness levels using a combination of the Test of 

Gross Motor Development-Third Edition (TGMD-3) and the Nusantara Student Fitness Test 

(TKPN) among fourth-grade elementary school students in Madiun City. The purpose of this 

research is to provide empirical information regarding the relationship between FMS and 

physical fitness to support primary education in Indonesia, as well as to provide information 

for the development of Physical Education learning models aimed at improving students’ 

movement quality and children’s muscular health. This study will determine the level of 

FMS proficiency associated with physical fitness levels among fourth-grade children in 

elementary schools in Madiun City. Through this research, elementary school students will 

not only focus on developing fundamental movement skills but will also be introduced to 

and taught about physical fitness from an early age. 

 

METHODS  

This study used a quantitative approach with an analytic observational and cross-sectional 

design. A cross-sectional design is an observational design that measures research variables 

during a single observation period, allowing the relationship between variables to be 

analyzed at the same time (Rezigalla, 2020; Setia, 2016). This study aimed to analyze the 

relation between the level of Fundamental Movement Skills (FMS) proficiency and the level 

of physical fitness among fourth-grade elementary school students. 
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Participants and Sampling  

The study involved 28 fourth-grade students from SDN 03 Kanigoro, Madiun City. The 

participants were selected using purposive sampling (Maksum, 2018). The selection was 

based on the study criteria, which included students who were registered as fourth-grade 

students at SDN 03 Kanigoro, Madiun City, and were able to take part in all measurement 

procedures. During data collection, one student was absent because of illness. Therefore, 

only 27 students completed all measurement procedures and were included in the data 

analysis. 

 

Table 1. Population and Sample Selection 

Sample Selection Stage Number (n) 

All fourth-grade students at SDN 03 Kanigoro 28 

Students absent due to illness 1 

Final sample analyzed 27 

 

Administrative records showed variation in the ages of the fourth-grade students. At the 

time of data collection on September 7, 2026, the 27 participating students were between 8 

and 11 years old, with a mean age of 9.44 years. The age distribution consisted of 2 students 

aged 8 years, 12 students aged 9 years, 12 students aged 10 years, and 1 student aged 11 

years. Thus, students in the same grade did not share an identical age distribution. 

Accordingly, fourth-grade status was used to characterize the population and sample rather 

than a specific age group. 

Based on sex, of the 27 students who participated in all measurement procedures, 16 

students were male (59.3%) and 11 students were female (40.7%). This composition 

indicates that the study sample consisted of male and female students with different 

proportions. 

 

Table 2. Characteristics of Participants 

Characteristic Category Number (n) Percentage (%) 
 

 

 

 

  Mean age 

9.44 years 

Age  

8 years 2 7.4 

9 years 12 44.4 

10 years 12 44.4 

11 years 1 3.7 

Sex 
Male 16 59.3 

Female 11 40.7 

Total  27 100 
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Instruments and Apparatus  

 

Test of Gross Motor Development–Third Edition (TGMD-3) 

The TGMD-3 was used to measure gross motor skills in children aged 3 years to 10 years 

11 months (Ulrich, 2019). One participant was 11 years and 4 months old at the time of data 

collection; therefore, the highest available age norm (10 years 11 months) was used for score 

interpretation. It contains 13 skills shared into two parts, specifically Locomotor Skills and 

Ball Skills. These locomotor skills contained the run, gallop, hop, skip, horizontal jump, as 

well as slide. The ball skills include two-hand strike of a stationary ball, one-hand forehand 

strike, stationary dribble, two-hand catch, kick, overhand throw, and underhand throw. 

The TGMD-3 was completed separately by each participant. The examiner first explained 

and demonstrated each movement before the testing started. Each participant then had one 

trial to practice the movement, followed by two trials used for scoring. The scoring was 

based on the performance criteria in the TGMD-3 manual. A criterion received 1 point when 

the required movement was performed correctly and 0 points when it was not met. 

For each skill, the scores from the two formal trials were added together to obtain the skill 

score. The skill scores were then combined separately for the two test components, resulting 

in the Locomotor Raw Score and Ball Skills Raw Score. Each raw score was converted to a 

scaled score using the age norms. The two scaled scores were then combined to obtain the 

total scaled score. This score was used to determine the Gross Motor Index (GMI) and 

percentile rank in accordance with the TGMD-3 manual. The GMI represented the 

participant’s overall gross motor ability. The use of the TGMD-3 is also supported by 

psychometric research demonstrating a two-factor structure, namely Locomotor Skills and 

Ball Skills, together with high test-retest reliability among children from different age groups 

(Magistro et al., 2020). 

 

Nusantara Student Fitness Test (TKPN) 

Physical fitness was measured with the Nusantara Student Fitness Test (TKPN), 

following the 2022 Pedoman Pelaksanaan Nusantara Student Fitness Test (Kementerian 

Pemuda dan Olahraga Republik Indonesia, 2022). The TKPN covers Body Mass Index 

(BMI), V-Sit and Reach, Sit-Up for 60 seconds, Squat Thrust for 30 seconds, and the 

Progressive Aerobic Cardiovascular Endurance Run (PACER). In the present study, BMI 

was recorded as the anthropometric measure. The physical fitness level was based on four 

components of the test: V-Sit and Reach, Sit-Up for 60 seconds, Squat Thrust for 30 seconds, 

and PACER. 

Flexibility was assessed using the V-Sit and Reach test. During the test, participants sat 

on the floor with their legs extended forward and apart in a V position, keeping both knees 

straight. They then placed their hands together and reached forward as far as they could 

following the test procedure. Three trials were carried out, and the farthest reach obtained 

was recorded as the test result in accordance with the TKPN assessment procedures. 
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Abdominal muscular endurance was assessed using the 60-second Sit-Up test. Each 

participant performed sit-ups for 60 seconds, following the procedure specified in the TKPN 

guidelines. The final score represented the number of repetitions correctly completed during 

the test. The 30-second Squat Thrust test assessed the ability to perform repeated movements 

continuously for 30 seconds. Participants completed the squat thrust exercise for the full 30-

second period using the technique specified in the TKPN guidelines. The score was based 

on the number of repetitions that were performed correctly during the test. 

The Progressive Aerobic Cardiovascular Endurance Run (PACER) was conducted to 

assess cardiorespiratory endurance. Participants ran repeatedly between two lines set 20 

meters apart, with the running pace increasing progressively in response to an audio signal. 

Each shuttle required the participant to reach the opposite line before the next signal was 

heard. The test was stopped when the participant completed the test or had two failures or 

delays in reaching the line, as specified in the TKPN requirements. The level reached and 

the number of successful shuttles were recorded as the test results. 

The four physical fitness components were interpreted using the TKPN criteria according 

to each participant’s age and sex. Component scores were calculated using the proportions 

specified in the guidelines: 50% for PACER, 20% for Squat Thrust, 20% for Sit-Up, and 

10% for V-Sit and Reach. The scores from these four components were then combined to 

obtain the physical fitness score, which had a maximum value of 5. 

 

Procedures / Data Collection  

Data collection took place at SDN 03 Kanigoro, Madiun City, after permission was 

obtained from the school. Before the measurements started, the researcher prepared the 

testing location, test equipment, and measurement recording sheets and checked the 

participant criteria. Before the measurements started, the researcher explained the 

procedures and methods for each test to all participants. 

Data collection was carried out in several stages. Participant identities and measurements 

of height and body weight were recorded at the beginning of the data collection. 

Fundamental Movement Skills were then assessed individually using the TGMD-3. After all 

participants had completed the TGMD-3 assessment, physical fitness was assessed using the 

TKPN components, consisting of V-Sit and Reach, 60-second Sit-Up, 30-second Squat 

Thrust, and PACER. 

During the field measurements, the results of each test were recorded using the 

participant’s identity to keep the measurement results linked to the correct participant. After 

completing all measurements, the data were entered into Microsoft Excel. Each participant 

was then given an identification code, such as P01, P02, P03, and so forth. These codes were 

used to link the TGMD-3 and TKPN results to the corresponding participant during data 

processing. The data were then checked for completeness and consistency. The TGMD-3 

and TKPN scores were calculated and converted based on the norms of each instrument to 

determine the FMS proficiency level and physical fitness level categories. The completed 

and categorized data were used for statistical analysis. 
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Data Analysis  

The TGMD-3 and TKPN measurement data were first calculated and categorized based 

on the norms of each instrument. Data were analyzed using IBM SPSS Statistics version 27. 

Descriptive statistics were used to present frequency distributions and percentages for 

categorical variables, along with the mean, standard deviation, minimum, and maximum 

values for numerical variables. 

The FMS proficiency level and physical fitness level were compared using a contingency 

table (Crosstabs). The Pearson chi-square test was initially considered. However, most cells 

had an expected count of less than 5. The chi-square assumptions were therefore not fulfilled, 

and the Fisher-Freeman-Halton exact test was used instead. This test is used to examine the 

independence of categorical variables when the sample size is small or the requirements for 

the chi-square test are not fulfilled (Kim, 2017). A p-value of less than 0.05 was considered 

statistically significant. 

 

RESULTS  

 

Fundamental Movement Skills Proficiency Level 

Based on the measurement results of 27 students using the Test of Gross Motor 

Development–Third Edition (TGMD-3), the Impaired or delayed category was the most 

frequently observed, comprising 10 students (37.0%). Seven students (25.9%) were 

classified as Below average, while another 7 students (25.9%) were in the Average category. 

The Borderline impaired or delayed category included 3 students (11.1%). No students were 

classified as Above average, Superior, or Gifted or very advanced. 

 

Table 3. Distribution of Fundamental Movement Skills Proficiency Levels 

FMS Category Frequency (n) Percentage (%) 

Impaired or delayed 10 37 

Borderline impaired or delayed 3 11.1 

Below average 7 25.9 

Average 7 25.9 

Above average 0 0 

Superior 0 0 

Gifted or very advanced 0 0 

Total 27 100 

 

Based on Table 3, 13 students (48.1%) fell into the Impaired or delayed and Borderline 

impaired or delayed categories, while 14 students (51.9%) were in the Below average and 

Average categories. No students were classified in the Above average category or any higher 

category.  
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Physical Fitness Level 

Based on the measurement results using the Nusantara Student Fitness Test (TKPN), two 

physical fitness level categories were identified in the study sample, namely Fair and Good. 

Of the 27 students analyzed, 14 students (51.9%) were classified as Fair, while 13 students 

(48.1%) were classified as Good. No students were classified as Poor or Very poor. 

 

Table 4. Distribution of Physical Fitness Levels 

Physical Fitness Category Frequency (n) Percentage (%) 

Fair 14 51.9 

Good 13 48.1 

Poor 0 0 

Very poor 0 0 

Total 27 100 

 

Based on Table 4, the Fair category had a slightly higher proportion than the Good category, 

at 51.9% and 48.1%, respectively. 

 

Relationship Between FMS Proficiency Level and Physical Fitness Level 

The relationship between FMS proficiency level and physical fitness level was analyzed 

using a cross-tabulation (crosstabulation). The cross-tabulation results showed that in the 

Impaired or delayed group, 7 students (70.0%) had a Fair physical fitness level and 3 

students (30.0%) had a Good physical fitness level. In the Borderline impaired or delayed 

group, 1 student (33.3%) had a Fair physical fitness level and 2 students (66.7%) had a Good 

physical fitness level. In the Below average group, 3 students (42.9%) had a Fair physical 

fitness level and 4 students (57.1%) had a Good physical fitness level. Meanwhile, in the 

Average group, 3 students (42.9%) had a Fair physical fitness level and 4 students (57.1%) 

had a Good physical fitness level. 

 

Table 5. Cross-Tabulation of FMS Proficiency Level and Physical Fitness Level 

FMS Proficiency Level Fair n (%) Good n (%) Total 

Impaired or delayed 7 (70.0) 3 (30.0) 10 

Borderline impaired or delayed 1 (33.3) 2 (66.7) 3 

Below average 3 (42.9) 4 (57.1) 7 

Average 3 (42.9) 4 (57.1) 7 

Total 14 (51.9) 13 (48.1) 27 

 

The expected count results showed that 7 of 8 cells (87.5%) had an expected count below 

5, with a minimum value of 1.44. The Pearson Chi-Square test could not be used because its 

assumption was not met. The analysis was therefore continued using the Fisher-Freeman-

Halton exact test, an exact method for evaluating independence in contingency tables when 

expected frequencies are low (Kim, 2017). 
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Table 6. Fisher-Freeman-Halton Exact Test Results 

Statistical Test Test Statistic Exact Sig. (2-sided) Interpretation 

Fisher-Freeman-

Halton Exact Test 
2.287 0.514 Not significant 

Note: N = 27; α = 0.05. 

 

Based on Table 6, the Exact Sig. (2-sided) value was 0.514, which was above the 

predetermined significance level of 0.05 (p > 0.05). The analysis therefore showed no 

statistically significant association between Fundamental Movement Skills (FMS) 

proficiency level and physical fitness level among fourth-grade students at SDN 03 

Kanigoro, Madiun City. 

 

DISCUSSION  

Among the 27 students assessed, FMS proficiency was distributed across four categories. 

The largest group was classified as Impaired or delayed, consisting of 10 students (37.0%). 

The remaining students were classified as Borderline impaired or delayed (3 students, 

11.1%), Below average (7 students, 25.9%), and Average (7 students, 25.9%). For physical 

fitness, 14 students (51.9%) were in the Fair category and 13 students (48.1%) were in the 

Good category. The Fisher-Freeman-Halton exact test showed no statistically significant 

association between FMS proficiency level and physical fitness level (p = 0.514). In other 

words, the distribution of physical fitness categories did not show a consistent pattern across 

the different FMS proficiency categories in this sample. 

In this study, 10 students (37.0%) were placed in the Impaired or delayed category, 

suggesting that optimal FMS proficiency had not yet been achieved by some participants. 

This result is relevant to physical education, as FMS provides basic movement abilities 

needed for participation in different physical activities. Liu et al., (2023) reviewed 49 studies 

and found an association between FMS and several components of health-related fitness, 

including cardiorespiratory fitness, muscular strength, and muscular endurance. However, 

the findings across the reviewed studies were not necessarily the same for all fitness 

components or movement skills. This suggests that the FMS findings in the present study 

are relevant not only to students’ movement abilities but also to aspects of motor 

development that may need attention during physical education. 

Regarding physical fitness, most students were in the Fair category, with a similar 

proportion classified as Good. Within the study sample, physical fitness was limited to these 

two categories, as no students fell into the lower or higher categories according to the TKPN 

classification. Physical fitness in children may also be influenced by factors other than 

movement skills. Maia et al., (2024), in a study of 1,014 children aged 6–10 years, found 

that physical fitness and motor skills were associated with several individual characteristics, 

although the patterns were not the same for both dimensions. For example, physical activity, 

age, sex, and body mass index showed different associations with physical fitness and motor 
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skills. These findings suggest that FMS proficiency and physical fitness represent related 

aspects of physical development, but they should not be regarded as interchangeable. 

The non-significant association found in this study should be considered alongside earlier 

findings. Behan et al., (2022) reported positive associations between FMS and several 

components of health-related fitness, including muscular endurance, flexibility, and 

cardiovascular fitness, in 2,098 elementary school children. Liu et al., (2023) also reported 

relatively strong evidence for positive associations between FMS and cardiorespiratory 

fitness, muscular strength, and muscular endurance in their systematic review. However, the 

different findings do not necessarily indicate a contradiction with previous research. 

Differences in the characteristics and size of the samples, measurement instruments, and 

variable categorization may partly explain the different results. Behan et al., (2022), for 

instance, examined several fitness components separately in a much larger sample, whereas 

the present study involved 27 students from one school and used FMS proficiency categories 

and overall physical fitness categories.  

Differences in measurement methods may partly explain the association between 

movement skills and physical fitness, but children’s daily physical activities may also be 

relevant (Panenggak et al., 2022). Children with better FMS may have more opportunities 

to participate in physical activities, although FMS does not by itself determine how active 

or fit a child is. Liu et al., (2024) found that the association between FMS and physical 

activity varied across different activity periods during the school day. For example, some 

associations were observed during certain recess periods, but similar associations were not 

consistently observed during other school activities. These findings suggest that movement 

skills should be considered together with the environment and opportunities for physical 

activity rather than as the only factor related to physical fitness. 

The non-significant result should also be considered in relation to the characteristics of 

the sample. One participant was 11 years and 4 months old and was interpreted using the 

highest available TGMD-3 age norm of 10 years 11 months. This should be taken into 

account when interpreting the FMS results. The study included only 27 students from one 

school, so the variation in participant characteristics was relatively limited. The FMS 

categories were also unevenly distributed, with no participants classified as Above average, 

Superior, or Gifted or very advanced. These characteristics may have limited the ability of 

the analysis to identify patterns across a wider range of categories. The findings should 

therefore be viewed as a description of the association between FMS and physical fitness 

among fourth-grade students at SDN 03 Kanigoro, Madiun City, rather than as evidence that 

FMS is generally unrelated to physical fitness. Studies with larger samples, participants from 

multiple schools, and separate consideration of individual fitness components may provide 

further information about the association between the two variables. 

Although the association was not statistically significant, the findings still have relevance 

for physical education in elementary schools. The presence of students in the Impaired or 

delayed category suggests that FMS development should remain part of movement-learning 

activities. Students can be given repeated opportunities to practice locomotor and object-

control skills through activities suited to their developmental levels. At the same time, FMS 
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development should not be considered the only way to improve physical fitness. Physical 

fitness also requires activities that specifically develop cardiorespiratory endurance, 

muscular strength and endurance, and other fitness components. Therefore, physical 

education should give attention to both FMS development and physical fitness rather than 

focusing on either aspect alone. 

 

CONCLUSION  

This study involved 27 fourth-grade students at SDN 03 Kanigoro, Madiun City. FMS 

proficiency levels varied across the sample, with Impaired or delayed being the most 

frequently observed category, comprising 10 students (37.0%). For physical fitness, 14 

students (51.9%) were classified as Fair and 13 students (48.1%) as Good. The Fisher-

Freeman-Halton exact test produced an Exact Sig. (2-sided) value of 0.514 (p > 0.05), 

indicating no statistically significant association between FMS proficiency level and 

physical fitness level among the students studied. 

The results show that differences in FMS proficiency categories were not accompanied 

by a consistent pattern of differences in physical fitness categories within this sample. This 

finding should not be interpreted as evidence that FMS is generally unrelated to physical 

fitness. Rather, it indicates that no statistically significant association was detected under the 

sample characteristics and measurement methods used in this study. These findings may 

provide an initial reference for Physical Education learning in elementary schools, 

particularly for giving attention to both FMS development and physical fitness. 
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