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Abstract: The purpose of this study was to analyze the effect of a stable device with an 
instability device using circuit training method on balance, flexibility, abdominal muscle 
strength. This research used quasi-experimental design by giving exercises aided instability 
devices using a gym ball with a circuit training method in six training posts. Trainer used the 
gym ball instability devices programmed: 1) bridge on stability ball, 2) single leg on stability 
ball, 3) hip lift on stability ball, 4) single-leg hip lift on stability ball, 5) stability ball leg 
rotations stability ball leg rotations 6) prone scaption (Y) on stability ball. Total population is 
90 male students, age ± 19 years, height ± 164.40 cm, and body weight ± 55.33kg. From the test 
of each group (paired sample), it was found that there was a significant difference between 
pretest and posttest on the variable group of stable devices with instability devices (p -value> 
0.05), while the control group did not have any difference (p-value <0.05). Meanwhile, ANOVA 
test results obtained only the average value of the balance variable in the instability device 
group using gym ball with control (p-value 0.002 <0.05), the stable device using a mattress and 
control (p-value 0.000 <0.05), the flexibility group of the stable devices using a control mattress 
(p-value 0.001 <0.05), the abdominal muscle strength device instability using a gym ball with a 
control (p-value 0.007 <0.05 <0.05) which has a difference.  
 

               Keywords: Stable Devices, Instability Devices, Circuit Training, Balance, Flexibility, 
Abdominal Muscle Strength 

 
Introduction 
The participation of people in sports activities is developed related to healthy 

lifestyles and achievements. Sports activities also contribute to social development, 
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social behavior, fair and sporty play and personal responsibility. Physical activity in 
multilateral sports requires a strong physical condition component to perform a 
movement, the ability of the muscles of the body to support one another. Therefore, 
importance of effective training plan is needed for athletes on proper consideration 
and supervision. Sports activities also have risk of injury. There is a risk of injury at 
any age, competitively experiences various impacts of injury to soft tissues, bones, 
ligaments, tendons, and nerves, which are caused by direct trauma or repeated 
pressure (Caine and Maffulli, 2005; Maffulli et al., 2010). Physical contact sports, 
such as rugby, for example, were associated with 5.2 injuries per 1000 of the total 
athletes involved in high school children. The injuries were more common during 
competition than exercise, whereas fractures accounted for 16% of these injuries, 
whereas concussions (15.8%) and ligament sprains were almost common (15.7%) 
(Collins et al., 2008). The highest injuries were in marathon and sprints. Sports 
trauma usually affects the joints of the extremities (knees, ankles, hips, shoulders, 
elbows, wrists) or the spine. Knee injuries are the most common. Knee trauma can 
cause meniscal and chondral lesions, sometimes combined with cruciatum ligament 
injury. Ankle injuries constitute 21% of all sports injuries (Malliaropoulos et al., 
2009). Ankle ligament injuries are more common (83%) diagnosed as ligament 
sprains, and are common in sports such as basketball and volleyball. Ankle injuries 
usually occur during competition and in most cases, athletes can do sports within a 
week (Nelson et al., 2006). 

The decreased of balance, skill, coordination and muscle strength have also 
been found in athletes following lower limb injuries (Zemková and Oddsson, 2015). 
Balance ability decreased resulting from aging or decreased physical activity can 
trigger motor skills, which greatly affect mobility in everyday life. Identification of 
intrinsic risk factors for lower limb muscle injury including previous injury, the 
influence of age, poor flexibility, and muscle strength decreased or body imbalance 
(Ekstrand et al., 2011). Every sports movement activities are influenced by the 
anticipatory ability of the muscles to contract in the torso which is adopted with the 
demands of the body's instability when doing the movement. Thus, it is very 
important to maintain physical condition to support functional movement patterns 
of movement in sports, especially from a perspective related to the ability of 
balance, strength and flexibility of the body. Other studies have shown that 
decreased strength of the core muscles of the body can disrupt the balance of the 
body, thus, instability caused by changes in muscle activation, kinetics and muscle 
stiffness can have an adverse effect on proprioception and coordination of 
movements. It was in accordance with (Hrysomallis, 2009), who investigated the 
relationship between flexibility and injury from hip adductors. The results of this 
study indicate that flexibility is a parameter affects the risk of injury. Adequate 
bodily capabilities throughout the body are effective in preventing potential injury. 

The right core strengthening exercises for athletes can improve fitness 
components such as: muscle strength, endurance, agility, speed, balance, and the 
nervous system, including the vestibular system and the proprioceptive system 
(Kang, 2015; Yoon et al., 2015) to be more productive and efficient in carrying out 
movements and less prone to injury. Functionally, the core can be considered very 
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important as a kinetic sequence that facilitates the transfer of torque and angular 
momentum between the lower and upper extremities for specific sport and daily 
activities in different age groups (Kibler et al., 2006). 

Pilates is an exercise program that uses instability and stability devices as a 
core stability approach to augment the neuromuscular system to control and protect 
the core body or spine. A method of comprehensively codifying body parts, 
coordinating core stabilization exercises with challenging mind and breath control 
with flowing movements of the whole body (Penelope, 2002). Since the Pilates 
approach focuses on core body exercises and breathe control, it facilitates activation 
of the transverse abdominis, diaphragm, multifidus and pelvic floor muscles. The 
joining of these muscles contributes to the stability of the lumbopelvic region. 
Pilate’s exercises have been claimed to be a successful program for core muscle 
enhancement, rehabilitation. The Research by Harrington and Davies supports that 
Pilates method improves stem control (Standaert et al., 2008). 

The advantages of an unstable training environment will be based on 
neuromuscular adaptations with increased strength. Increased strength can be 
associated with an increase in the cross-sectional area of muscles to contract 
withstand the weight of exercise and to improve neuromuscular coordination 
(Behm et al., 2011). Another advantage of a gym ball is that it prevents excessive 
pressure and keeps the spine in a balanced position to avoid low back pain. 
Therefore, there is consensus on core muscle strengthening or resistance building 
programs that should involve a destabilizing component. Meanwhile, according to 
(Shelvam and Singh Sekhon, 2014), recommends the benefits of instability devices 
using gym balls as a form of exercise that effectively targets core muscles for 
stability and good posture, but is often overlooked when exercising with simple 
equipment such as those found in fitness centers (Hyun et al., 2014), in the results of 
his research that Pilates exercises using a mat were found to be an efficient training 
method with significant changes in the abdomen and strength, posterior trunk 
flexibility and abdominal muscle strength in adult women. 

Zemková and Oddsson, (2015), a jump that is made on an unstable surface, the 
level of strength generated in the concentric phase is observed to decrease by 
10.3%. (Behm et al., 2002), described a loss of 72% strength production rate for foot 
extensors and 21% for plantar flexxors compared to floor contact and 60% when 
performing isometric contractions on the chesh press exercise movement, as well as 
a decrease in strength. Power and speed of 6-10% when doing bench press exercises 
on the surface of the Swiss ball. There is evidence to suggest that exercise on 
unstable surfaces results in decreased strength, power, and speed of various 
movements (Behm et al., 2011). Training to increase flexibility, muscle strength, 
balance and flexibility has been used mostly as an exercise for the Pilates method. In 
particular, (Sherrington et al., 2008) emphasizes that balance training, lowering the 
risk of falling by 17% compared to muscle strength training, balance training should 
come before other training, an overview of the importance of balance ability. 

To improve physical stability, bar stabilization exercises are very helpful for 
improving balance ability, as the strength of the trunk muscles, among other 
different factors, is related to balance and functional activity. The activity of the 
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trunk muscles maintains balance against gravity, adjusts posture, and prepares for 
limb movement in daily activities (Verheyden et al., 2006). Most balance exercises 
are aimed at stabilizing the stem. Pilates workouts also emphasize strengthening the 
muscles to stabilize the bar through core workouts (Critchley et al., 2011). 

Several studies have shown that circuit training are very effective for 
increasing maximum oxygen consumption, maximum pulmonary ventilation, 
functional capacity, strength and improving body composition (Brentano et al., 
2008). These programs consist of a series, usually 10-15, and resistance training 
exercises for different parts of the body. For each exercise 12-15 reps, using simple 
weights (about 40-60% of one repetition maximum (Romero-Arenas, 2013). 
Therefore, effect of training on a stable and unstable surface by various training 
methods needs to be studied in depth. To identify the most effective combination of 
training forms using a mat and gym ball with the circuit training method on balance, 
flexibility and strength of the abdominal muscles in core exercise training as a 
starting point for developing and maintaining a quality physical condition. 

 
Methodology 
The subjects of this research were students of the Physical Education Study of 

Program of STKIP PGRI Jombang who had received permission from the leadership 
of the Institute to conduct the research. Each research process was supervised by an 
instructor, thus bio-ethically this research could be carried out. The research 
subjects were divided using Ordinal pairing based on pre-test data with the total 
population of 90 male students, with the characteristics shown in table 1 below; 

 
Table 1. Total population and the characteristics of the research subject 

 Height Weight Body Mass Index Age 
Mattress Group    
Mean 166,87 58,70 21,08 18 
Max 177 79 28,13 19 
Min 156 45 15,76 17 
St. Deviation 5,41 7,42 2,53 0,83 
Gym ball Group    
Mean 166,40 57,47 20,79 17,87 
Max 183 79 27,66 19 
Min 157 43 15,23 17 
St. Deviation 6,37 7,44 2,68 0,73 
Control Group    
Mean 165,67 59,73 21,74 18,07 
Max 175 95 32,87 19 
Min 153 42 15,39 17 
St. Deviation 4,76 11,00 3,63 0,83 

 
This research is quantitative by using a quasi-experimental method. The 

sample in this study consisted of 3 sample groups, namely the experimental group, 
which was treated with training on instability devices using a gym ball and stable 
devices using a mat aided circuit training method and the control group. The total 
population are 90 male students, with population characteristics aged ± 19 years, 
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height ± 164.40 cm, and body weight ± 55.33 kg. The research subjects were taken 
from the population and then divided using ordinal pairing.  

This research is an experimental design. The circuit training is done with 6 
training posts for the experimental group and one control group. Duration of 
training is 6 weeks for treatment. Exercise frequency is 3 times per week. Post test 
measurements were taken 48 hours after the last treatment. While measurement 
tests: balance beam test, flexibility: Sit and reach test, abdominal muscle strength; 
partial curl-up. 

Program guidelines of stable devices using mats and instability devices using 
gym ball circuit training methods: total training time ± 45 minutes, 6 weeks of 
adaptation duration, training volume 40-60%, number of exercises 6 post circuits, 3 
sets number of circuit per session, 3 times per week, of frequency by  30 seconds 
rest interval, 2 minute break between circuits. The training program develops 
according to the level difficulty by increasing the reps. Participants take a warm up 
for 6-8 minutes in every exercise. These stages are supervised by the instructor. 

 
Implementation of Training Programs 
The implementation of training programs with stable device using the 

mattress have six exercise, which consisted of; (1) bridge on floor, (2) single leg 
bridging, (3) windshield wiper, (4) unilateral bridge, (5) reverse pendulum, (6) 
prone scaption (Y) windshield wiper. Meanwhile, the training program with 
unstable device using gym ball, are; (1) bridge on stability ball, (2) single leg on 
stability ball, (3) hip lift on stability ball, (4) single-leg hip lift on stability ball, (5) 
stability ball leg rotations stability ball leg rotations, (6) prone scaption (Y) on 
stability ball. 

 
Data Analysis  
Data analysis is obtained from the instrument aims to gain conclusions in 

order to prove whether the stable devices using mattress and instability devices 
using a gym ball and the circuit training method given has a significant effect on the 
research subject, using the Z score, Description of data about the research subject 
(N), Mean (Mean) of the initial and final tests and the difference between the final 
test scores and the initial test, paired T test (t test), with the rejection rate of the 
hypothesis at α = 0.05. ANOVA (Analysis of Variance), SPSS Statistics 20. 

 
Result 

Table 2. The result of the study 

Variable Group N Mean St. Deviation 

Balance 

Mattress 
Pretest 30 45,10 24,23 

Posttest 30 59,57 53,67 

Gym ball 
Pretest 30 41,73 33,84 

Posttest 30 56,10 54,45 

Control 
Pretest 30 43,83 27,29 

Posttest 30 40,60 36,73 

Flexibility Mattress Pretest 30 32,42 55,68 
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Variable Group N Mean St. Deviation 

Posttest 30 39,35 66,38 

Gym ball 
Pretest 30 31,93 63,87 

Posttest 30 36,93 60,99 

Control 
Pretest 30 34,22 61,43 

Posttest 30 37,07 62,06 

Abdominal Muscle Strength 

 

Mattress 
Pretest 30 29,37 96,15 

Posttest 30 26,27 99,51 

Gym ball 
Pretest 30 28,47 70,01 

Posttest 30 26,30 47,28 

Control 
Pretest 30 27,77 80,12 

Posttest 30 26,37 76,90 

 
Balance 
In the instability device group using gymbal, it is obtained a mean pretest data 

of 41.73 seconds with a standard deviation of ± 33.84 seconds, while the mean 
posttest data is 56.10 seconds with a standard deviation of ± 54.45 seconds, in the 
stable group using a mattress it is obtained a mean The pretest data is 45.10 seconds 
with a standard deviation of ± 24.23 seconds, while the mean posttest data is 59.57 
seconds with a standard deviation of ± 53.67 seconds. In control group, the mean 
pretest data is 43.83 seconds with a standard deviation of ± 27.29 seconds, while the 
mean posttest data is 40.60 seconds with a standard deviation of ± 36.73. 

 
Flexibility 
In the instability device group using gymbal, the pretest data mean is 31.93 

with a standard deviation of 66.38, meanwhile, the mean posttest data is 36.93 with 
a standard deviation of 60.99, in the stable device group using a mattress it is 
obtained mean pretest data is 32.42 with a standard deviation of 55.68, meanwhile, 
the mean posttest data is 39.35 with a standard deviation of 66.38. In control group, 
the mean pretest data is 34.22 with a standard deviation of 61.43, Meanwhile, the 
mean posttest data is 37.07 with a standard deviation of 62.06. 

 
Abdominal Muscle Strength 
In the instability device group using gymbal, the mean pretest data is 28.47 

with a standard deviation of 70.01, meanwhile, the mean posttest data is 26.30 with 
a standard deviation of 47.28, In the stable device group using a mattress the mean 
data is obtained: pretest is 29.37 with a standard deviation of 96.15, meanwhile, the 
mean posttest data is 26.27 with a standard deviation of 99.51. In the control group, 
the mean pretest data is 27.77 with a standard deviation of 80.12. Meanwhile, the 
mean posttest data is 26.37 with a standard deviation of 76.90. 

The Tukey HSD test shows that there is a difference of increasing between the 
three groups for each variable. This difference can be seen from the mean difference. 
Based on the mean difference value for the balance variable that the stable device 
group using the mattress has better improvement than the instability device group 
using the gym ball with a mean difference of 3.467 and the control group with  mean 
difference of 18.967. For the flexibility variable that stable device group used a 
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mattress, the increase was better than the instability device group using a gym ball 
with a mean difference of 2.413 while the control group with a mean difference of 
2.277. For the variable of abdominal muscle strength, the increase in the instability 
group using gym ball was better than the stable device group using a mattress with a 
mean difference of 0.33, while the mean difference for the control group was 0.67. 

 
Table 3. Multiple Comparisons (Tukey HSD) 

Dependent Variable (I) Group (J) Group Mean Difference (I-J) Sig. 

Balance 

Mattress 
Gym ball 3.467 0.959 

Control 18.967 0.296 

Gym ball 
Mattress -3.467 0.959 

Control 15.500 0.441 

Control 
Mattress -18.967 0.296 

Gym ball -15.500 0.441 

Flexibility 

Mattress 
Gym ball 2.413 0.306 

Control 2.277 0.348 

Gym ball 
Mattress -2.413 0.306 

Control -0.137 0.996 

Control 
Mattress -2.277 0.348 

Gym ball 0.137 0.996 

Muscle Strength 

Mattress 
Gym ball -0.033 1.000 

Control -0.100 0.999 

Gym ball 
Mattress 0.033 1.000 

Control -0.067 0.999 

Control 
Mattress 0.100 0.999 

Gym ball 0.067 0.999 

 
Discussion 
Analysis of stable devices using a mattress with the circuit training 

method on balance, flexibility and endurance of the abdominal muscles 
The concept of stable device exercise using the mattress itself focuses on the 

core or force that activates the local muscles, especially the transverses abdominals, 
internal oblique muscles, diaphragm, lumbar multifidus, and pelvic floor muscles. 
Currently, scientific data shows that these muscles have a major role in stabilizing 
the lumbo-pelvic system. The stability of the lumbo-pelvic system also depends on 
the central nervous system to form a stability response with transverse abdominals 
contractions that have been programmed to stabilize the spine. With a stable device 
using a mattress the spine is more compressed when the hips are challenged by 
internal and external forces, as a result of the reactive forces of moving the upper 
and lower limbs during each exercise position. 

Stable device exercises using a mattress focus on maintaining the 'spine in a 
neutral position', pelvic and spinal stability, by increasing balance and postural 
stability, these exercises resemble the weight training theory for optimal strength 
and endurance. This method is comprehensive body-mind conditioning, which 
coordinates core stabilization exercises with challenging mind and breath control 



Risfandi SETYAWAN, Hari SETIJONO, Nining Widyah KUSNANIK                                                                                     
DOI 10.30892/gss.1501-069 

 

 74 

with flowing movements from the rest of the body. Since the Pilates approach 
focuses on core body exercises and breathe control, it facilitates activation of the 
transverse abdominals, diaphragm, multifidus and pelvic floor muscles. The joining 
of these muscles contributes to the stability of the lumbopelvic area. The findings of 
this study require further investigation into the implications of their effectiveness. 

Analysis of stable devices using a mattress with the circuit training method to 
balance, results of the study show evidence to support the initial hypothesis, with a 
sig. 0.000 <0.05, which means that there is a significant effect on the ability to 
balance the position of movement in stable device exercises using a mat to change 
the activation of the multifidus, gluteus maximus, rectus abdominis, and oblique 
muscles. TrA primarily stabilize muscle of the lumbopelvic area. TrA continues to 
contract during the movement of the torso and is responsible for the contraction 
pattern with the pelvic floor. 

The training method using a stable device aided mattress can be used as an 
appropriate training program to increase flexibility, promote mobility control of the 
trunk and pelvic segments. It can also help in preventing and reducing injuries and 
dysfunction of the musculoskeletal system., show that the multifidus and 
transversus abdominals are more involved with changes in the position of the pelvis 
and trunk when performing pelvic lifts, whereas the rectus abdominal muscles are 
primarily responsible for pelvic stability in all knee stretching exercises and for 
controlling extensor torsion. (Cruz-Ferreira et al., 2011; Freeman et al., 2010; 
Sherrington et al., 2008), conclude that there is strong evidence to support the use of 
the Pilates training method at least for increased flexibility, dynamic balance and to 
increase power, muscle resistance, and reducing the risk of injury by 17%. 

Stable devices using a mattress with the circuit training method for flexibility 
analysis shows that during the 6 week training period contributed to the influence 
of flexibility ability with sig value of 0.000 <0.05. In the form of a steady exercise 
device using a matrix to be static and dynamic stretching while the subject is doing 
exercise at each post circuit (Phrompaet et al., 2011; Segal et al., 2004). Pilates 
training is a combination of static and dynamic stretching exercises that are 
appropriate and safe to provide increased hip adductor activation, flexor flexibility, 
and an increased effect on flexibility abilities (Campos de Oliveira et al., 2015). 
Pilates training led to a significant increase in body balance and functional mobility, 
as shown by an increase of 1.81 balance points on the Berg Balance Scale (p: 0.0081) 
and an increase in balance 1.95 seconds in TUG test (p <0.001). Studies that have 
used other measures (Tinetti Test and force plate) reported significant results (p 
<0.05). Kloubec, (2010) significant improvement on post-test in two different 
measures of hamstring flexibility. In the sit and reach test, the increase in flexibility 
occurred from 30.68 ± 10.14 centimeters to 33.41 ± 8.86 centimeters, where the 
supine hamstring flexion test also showed a significant increase in left and right 
hamstring flexibility from 88.41 ± 13.20 degrees to 99.09 ± 8.57 degrees and 93.14 ± 
12.48 degrees to 102.41 ± 10.45 degrees, (Sekendiz et al., 2007) also using sit and 
reach showed a significant increase (from 23.9 ± 7.5 centimeters to 31.3 ± 6.8 
centimeters), after five weeks of Pilates training in adult women. 
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The results analysis of stable device training using mattress with the circuit 
training method on the strength of the abdominal muscles shows the significance 
value of 0.015 <0.05, which means that there is an influence on the strength of the 
abdominal muscles. In line with the research results of (Queiroz et al., 2010), shows 
that multifidus and transverse abdominal contractions are more involved with 
changes in pelvic and body position during pelvic lifts, whereas the rectus 
abdominal muscles are responsible for pelvic stability in all knee stretching 
exercises and for controlling extensor torsion. In line with the findings of 
(Herrington and Davies, 2005) shows the effectiveness of Pilates in increasing 
transverse abdominal activation and stabilization process compared to conventional 
abdominal exercises. Pilates training showed an increase of 83%. 

This study indicates that circuit training that focuses on the core muscles must 
do exercises alternately up or down for a different program sequence using the 
circuit training method to get the same results regarding the total volume of 
exercise in each session, perceiving intensity. Similar exercises, regardless of the 
training frame. These results suggest that progressive fatigue throughout a training 
session affects muscle performance. These training characteristics make the muscles 
well adapted to endurance activities over 40 minutes. The size or cross-sectional 
area of type I muscles increases as a result of an increase in the mitochondrial 
filaments, membranes and in the muscle fibers. 

A physiological enhancement of core muscle control is achieved by modifying 
the pelvic and trunk postures. These exercises are performed pushing (in the hip 
extension phase) and repelling (in the hip flexion phase). As described in the data 
analysis, a significant effect was obtained from the value of training for 6 weeks with 
a frequency of 3 times per week, a stable device using a mattress aided the circuit 
training method in this study causing a physiological effect. With an average training 
duration of 45 minutes with low to moderate intensity, it is devoted to improving 
balance, strength, flexibility and muscle endurance. The application of circuit 
training in this study uses each of the 6 movement posts, from simple movements to 
movements with complex complexity. Some researchers have shown that circuit-
based training is very effective at increasing maximum oxygen consumption, 
maximum pulmonary ventilation, functional capacity, and strength, increasing body 
composition, efficient use of time can lead to proven improvements in physical 
health and fitness (Brentano et al., 2008; Romero-Arenas, 2013). The study results 
show that progressive fatigue throughout training sessions with the circuit training 
method on endurance ability affects muscle performance. (Kloubec, 2010), shows a 
significant rate of improvement (p ≤ 0.05), means that Pilates exercise for 12 weeks, 
for two 60 minute sessions per week significantly increases abdominal endurance, 
flexibility and upper body muscle endurance. 

Stable device using this mattress result is proven to assist the functional 
stabilization of the spine. In other words, strengthening the transverse abdominal 
and multifidus muscles, and also increases muscle thickness and improves lumbar 
stabilization. This increased recruitment and synchronous stimulation of motor 
units also explains the increase in muscle strength. In addition, the exercises used in 
this training program can help to avoid the occurrence of excessive loads on the 
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bone tissue, protecting the lumbar area from the impact of injury due to movement 
in training. In a stable device using a mattress using the circuit training method, 
there was a significant increase in balance, flexibility, and abdominal muscle 
strength, which was indicated by the result of an increase in data analysis. (Hyun et 
al., 2014), efficient Pilates training method with significant changes in the 
improvement of abdominal muscle strength, posterior trunk flexibility and 
abdominal muscle strength. 

Stable devices using a mattress with the circuit training method can be used as 
a reference of exercise program to improve balance, flexibility, abdominal muscle 
strength, additional training programs to increase flexibility, improve control-
mobility of the trunk and pelvic segments. It is also able to help in preventing and 
reducing injuries. A coach can consider core stability as the foundation from which 
his athlete can generate strength. Core stability, in terms of the musculoskeletal 
system, may be precisely defined as the endurance capacity of a group of core 
muscles, which work in harmony to stabilize the trunk and provide a framework for 
good posture and functional movement. 

 
Analysis of instability devices using a gym ball with the circuit training 

method for balance, flexibility and endurance of the abdominal muscles 
 Significant effect of the training value for 6 weeks with a frequency of 3 times 
per week, the instability device using the gym ball aided circuit training method 
using 6 forms of exercise by using the gymball. With duration of about 45 minutes 
with low to moderate intensity specifically in this study, it causes physiological 
effects of increasing balance, flexibility, back muscle strength, leg muscle strength, 
abdominal muscle strength, abdominal muscle endurance and leg muscle endurance. 
The main purpose of training with instability devices is to reduce the area of contact 
with the ground by forming unstable conditions. By increasing dynamic postural 
control and balance, and producing a more coordinated and consistent pattern of 
movement during movement, the possibility of injury can be prevented (Verhagen, 
2005). Gymball exercises can also improve core muscle activation and physical 
function, because it improves a sense of balance and stimulates the ability of 
proprioceptors (Behm et al., 2002; Kim et al., 2014). In training, the core muscles are 
usually not trained or activated during training. In the use of gym ball, activation of 
the core muscles is maximized, which requires more strength, balance and increased 
joint stability and can activate muscles according to their functions such as the 
abdominal muscles and intervertebral muscles. 

From the results of data analysis, it is known that the significance 0.000 <0.05, 
which means that there is a significant effect on balance. The greater instability due 
to the influence of the gym ball results in the body automatically spurring the 
neuromuscular system to work bigger, increasing activation of the external obliques, 
transversus abdominals, internal oblique, erector spinae and rectus abdominals, 
increasing disturbances to the center of mass of the body. Efforts are required to 
counter the destabilizing effects of gravity and distraction during exercise 
movement. Determine the position of the body's center point of gravity relative to 
the gravitational force and instability device, and then carry out a coordinated 
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motion to correct the deviation of the center of gravity in the body. Physiological 
systems and processes used in visual, vestibular and somatosensory balance, muscle 
and joint proprioception. in line with the research of (Behm et al., 2002), state that 
the main purpose of instability training is to increase core stability. The main 
objective of a training program with the physioball is not necessarily to increase 
strength but to gain stability, improve balance, and increase proprioceptive abilities. 

The main benefit is that when the body is challenged to stabilize the position 
when doing movements in an unstable position on the gym ball, this system will 
work harder and more activity in an unstable environment where the stimulation of 
the stabilizers is reduced, the instability of the ball itself is considered to quickly 
activate the small muscles. It is not often used and stimulates proprioception and 
somato sensory systems to maintain balance, proprioceptive systems rely on 
information from joints and muscles to coordinate subconscious reflexes to 
maintain balance, contributing to an increase in static and dynamic balance abilities 
(Behm et al., 2002; Lee, 2008; Sundstrup et al., 2012), Elastic resistance can provide 
adequate additional weight when making movements on the ball become an 
effective global muscle strengthening exercise 

Results of data analysis of flexibility ability, it is known that the sig value. 
0.000 <0.05, which means that there is a significant effect. Gym ball provides a 
variety of motion combinations that function to expand the range of motion of joints 
and the level of difficulty of movement. Improvements in flexibility in ability can be 
associated with dynamic exercises performed. These exercises increases joint 
stability where gym ball exercises lead to activation of the abdominal and 
intervertebral muscles and improvement of motor control. Most attempts to 
increase flexibility are aimed at reducing the resistance that occurs from the 
connective tissue around the joint. As a muscle has the most elastic tissue, most of 
the efforts to increase flexibility are aimed at the muscles, the improvement in 
flexibility in the ability to be associated with dynamic exercises performed on a 
gymball that provide a wide range of joint ranges of motion as well as levels of 
movement difficulty.  

The greatest enhancement contribution of gym ball exercise improves balance 
and flexibility. The results of research by (Sekendiz et al., 2007), using gym ball with 
a training duration of 45 minutes, 3 days / week, for 12 weeks. The results of 
multivariate analysis revealed significant differences (p ≤ 0.05) abdominal 
endurance (curl-up test), lower back muscle endurance (modified Sorensen test), 
lower leg endurance (repetitive squat test), lower back flexibility (sit and reach 
test), and dynamic balance (functional reach test). (Stathokostas et al., 2012), also 
revealed that the results of a 12-week training program significantly improved 
lower body flexibility, dynamic balance, and strength in adults, static balance 
significantly increased joint mobility (22.5% in goniometer) and section flexibility. 
Lower body (25.73% in the sit and reach test). 

The results of the data analysis of strength of the abdominal muscles show the 
sig value. 0.000 <0.05, shows that there is a significant effect on. Analysis on the use 
of gym ball has the property of causing greater muscle activation. The advantages of 
an unstable training environment will be based on neuromuscular adaptations with 
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increased strength. Increased strength can be associated with an increase in the 
cross-sectional area of the muscles to contract with the weight of exercise and 
improved neuromuscular coordination, an increase in instability at the fulcrum 
during gym ball training resulting in increased activation of the external obliques, 
transversus abdominus, internal obliques, erector spinae and rectus abdominus, 
possibly an associated increase. With neural adaptations, to carry out constant 
motion requires efforts to counter the destabilizing effects of gravity and 
disturbances during movement. 

The activation rate of these muscles is high in the rectus abdominis (RA), 
transversus abdominis (TA), lumbar multifidus (MUL), erector spinae (ES), and the 
internal (IO) or external oblique (EO) during exercise, which is in line with our 
previous definition. It is a "local stabilizer" that provides stability to the pelvis when 
performing hip extension movements. Consequently, this exercise is highly 
recommended for strengthening purposes, given the high activity levels observed 
not only in the core muscles, but also in the chest and lower limbs. Rectus abdominis 
activity ranging from 30-60% has been reported in studies for abdominal exercises 
over the gymball (Ratamess et al., 2009). 

The instability device can place a lower load on the extremities, but results in 
higher activation of the core muscles. The erector spinae, external oblique, rectus 
abdominis and quadratus lumborum have long levers and the arm when large is 
responsible for producing force, producing power over a greater range of motion. 
Agreeing with the results of the study of (Behm et al., 2011), increased strength can 
be associated with an increase in the cross-sectional area of muscles in contracting 
withstand exercise loads and improving neuromuscular coordination. Whereas 
(Granacher et al., 2013), in his study doing 9 weeks of core strength training on 
unstable surfaces in adults (age: 63-80 years). The experimental group had 
significantly increased torsion muscle strength, spinal mobility, functional mobility, 
and dynamic balance. These exercises induce greater muscle activity than the 
stability device on the floor, which suggests that adding a ball achieves the 
instability needed to increase muscle strength (Youdas et al., 2018). 

This result of study analysis can be concluded that the gym ball causes 
instability when a body segment away from the center of the ball is sufficient to 
increase the prime mover activity associated with muscle activation according to 
the form of the movement. Muscle recruitment tends to be greater during the 
eccentric phase compared to the isometric phase; this may explain the increased 
muscle activity. The lower ball placement not only requires a greater proportion of 
the hips to be lifted during the crunch movement but also requires greater 
stabilization of the torso in a horizontal position because there is no support from 
either the floor or the ball. 

Greater degree of muscle stress on the instability device using this gymball, this 
may form the basis for an enhanced balancing effect after training. Improvements in 
flexibility can be attributed to dynamic exercises performed on gymballs that provide an 
increased range of motion. The instability in a gymball leads to muscle activation and 
improved motor control, which ultimately leads to the use of large muscle strength 
during training and leads to increased strength and balance abilities as a result of the 



The Effect of Pilates Stable Device with Instability Device Using the Circuit Training Method on Balance, Flexibility, and 
Abdominal Muscle Strength              vol. 15, no. 2, 2021, pp. 67-81  

 

 79 

instability of the ball. Gymball exercises that involve isometric actions of muscles, small 
weights, prolonged tension and repetitions of circuit training alone lead to increased 
strength in the abdominal muscles and leg muscles. 

The instability device using a gym ball with the circuit training method can be 
used as a reference training program to improve balance, flexibility, abdominal 
muscle strength, abdominal muscle endurance and leg muscle endurance, additional 
exercise programs to increase flexibility, increase control-mobility of the torso and 
pelvic segments. The greatest contribution of gymball exercise allows for improved 
core stability and muscle balance, strength, flexibility and endurance. This study has 
shown that no single muscle can be identified as more important for spinal stability 
during various body movements during exercise. The ability of muscle groups, 
especially weak core muscles, is believed to interfere with energy transfer, reduce 
inefficiency in movement during exercise and reduce the increased risk of injury. In 
training research results it is necessary to evaluate clear evidence for a clear muscle 
recruitment pattern associated with muscle performance. 

 
Conclusions 
This study concern on the adaptation caused by the instability device program 

using a gym ball and a stability device using a mattress. This study states that it is 
widely assumed that the ability of muscle groups, especially weak core muscles, is 
believed to interfere with energy transfer, reduce inefficiencies in sports movements 
and contribute to an increased risk of injury.  

Muscles with balance, strength, flexibility and joints with greater integrity are 
less prone to injury, means that the muscles around the joint tend to prioritize 
stability over power production. There is a significant increase in the instability device 
using a gym ball compared to the stability using a conventional mat and group, for the 
following reasons: reduced contact area, increased disturbance of activity due to 
unstable surfaces, and control of center of gravity at body points with limited support 
from the ground of gym ball instability. Progressive fatigue throughout training 
sessions with the ciruit training method affects muscle performance resulting in a 
greater level of physiological ability to control core muscles. 

This research review provides a selection of exercises for muscle activation, 
especially the larger core muscles based on six different types of exercise (stable 
device using a mat and instability device using a gym ball) to improve physical 
condition abilities. 

 
Comment: Regarding the subject of this research, the subject is male students 

not female, the average weight and height of Indonesian male student is shorter 
than most of other country. 
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Abstract: The Corona virus disease 2019 (COVID-19), like no other pandemic has taken the world 
by storm, affecting all and any spheres of life. This effect has also impacted global sporting events 
such as the 2020 Summer Olympics that were scheduled for the 24th of July 2020 to the 9th of July 
2020 in Tokyo, Japan. Historically, the Summer Olympics have been cancelled 3 times due to war but 
the postponement that occurred in 2020 is unprecedented. The socio-economic implications are still 
yet to be fully explored and realised. The purpose of this research is to therefore examine the impact 
of COVID-19 on the Tokyo 2020 Summer Olympics. The study will adopt a systematic literature 
review of material on the COVID-19 pandemic in relation to sporting events and statistical 
inferences will be conducted based on publicly accessible secondary data sources. Considering that 
the pandemic is still an ongoing phenomenon the findings and analysis cannot be conclusive, a 
snapshot based on current data and scientific predictions will be provided on what COVID -19 meant 
to global sporting events. A broad analysis of the pandemic’s impact on sport will be provided 
despite the focus being on the Tokyo 2020 Summer Olympics. Last, this study serves as a template 
for further research on COVID-19’s impact on sporting events in general, preferably studies 
conducted post the pandemic for reflection purposes based on more conclusive data. 
 

               Keywords: COVID-19, 2020 Summer Olympics, Tokyo, Sports, Impact 

 
Introduction 
The COVID-19 pandemic resulted in the postponement and rescheduling of 

the 2020 Tokyo Olympics for the 23rd of July to 8th of Aug 2021 (James, 2020). 
Across the globe and to different extents, sporting events were either cancelled or 
postponed due to the COVID-19 pandemic (James, 2020). The devastating impact of 
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Coronavirus on socio-economic activities including sporting events is beyond 
imagination (Kyung-Hoon, 2020). Coronavirus, a virus that causes a respiratory 
disease known as COVID-19 began at a wet animal market in the industrial City of 
Wuhan within the Hubei province in China (Craven et al., 2020). The World Health 
Organisation (WHO) declared Coronavirus a world pandemic on 30 January 2020 
resulting in a chain of events (i.e. social distancing, quarantining, national lockdown) 
to save lives (Nicola et al., 2020). By 19 June 2020, Coronavirus infections had risen 
to 8 629 294 with 457 609 deaths across the world (Worldometer, 2020).  

As human lives took precedence, the 2020 Summer Olympics were postponed 
by a year to start from 23 July to 8 August 2021 (Binner, 2020). After Tokyo won the 
bid to host the 2020 Summer Olympics on 7 September 2013 at the 125th 
International Olympics Committee (IOC) session in Buenos Aires, megaprojects 
costing multi-million dollars were triggered in preparation of the world event 
(Gibson, 2013). However, the postponement of the 2020 Summer Olympics to 2021 
due to the outbreak of COVID-19 came at a time when preparation projects were at 
an advanced stage (Thomas, 2020).  

The excruciating decision to postpone the 2020 Summer Olympics has far-
reaching consequences for individuals and companies involved. Thomas (2020) 
points out that athletes across the world are living with a feeling of uncertainty ever 
since the outbreak of COVID-19. United Nations (2020) reports that the closure of 
sporting facilities (i.e. Olympic training centre in Colorado) to stop the spread of 
COVID-19 has disrupted the training schedule of Olympics athletes across the world. 
Social distancing prohibits the opportunity for athletes to train in groups 
diminishing the opportunity for motivation and support among themselves (Genesis 
Fitness, 2016). As already mentioned, the Tokyo 2020 Summer Olympics had 
presented business opportunities for companies and many had spent multi-million 
dollars to partner with the IOC (Thomas, 2020). The broadcast payments of the 
Summer Olympics are valued at approximately 169 million dollars (The Sunday 
Morning Herald, 2020). Venues had been secured and some had been built in 
advance to accommodate athletes, spectators, and officials across the world 
(Thomas, 2020; Chappell, 2020). Thomas (2020) also reports that television 
schedules for the 2020 Summer Olympics had been set and cleared. With billions of 
dollars at stake, no insurance company is willing to recoup the cost (Thomas, 2020). 
The following section explores paper’s review of literature and supporting theory.  

 
Literature Review and Theory 
Emergency Management Theory 
Emergency management is a field of study in operations and investigation.  An 

immense transformation has been occurring in emergency management (McEntire, 
2005). In emergency management, researchers have been fascinated in accidents, 
crises, emergencies, disasters, catastrophes, and calamities over the years (McEntire, 
2005). Emergency responders operate in an increasingly volatile and uncertain 
environment (Elbanna et al., 2019; McEntire, 2004; McGuire and Silvia, 2010; 
Pangarkar, 2016). They rely on intense communication and planning and structured 
procedures that are closely and professionally regulated (Elbanna et al., 2019). They 
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work under varoius types of pressures such as time, uncertainty and unexpected 
developments of situations, unfolding effects and heavy political and societal 
examination (Elbanna et al., 2019). Emergency management involves theoretical 
contributions from the sciences, manufacturing, and the social sciences (Drabek, 
2005). The review of the emergency management theory was deemed necessary as 
the present study was focused on how a global pandemic such as the COVID-19 
impacted international events that included the Tokyo 2020 Summer Olympics. 

  
Table 1. Key terms in the Emergency Management Theory 

Source: Adapted from (Elbanna et al., 2019) 

Business 
Continuity 

This is the ability of an organisation to continue providing of 
products or services at acceptable predefined levels following a 
disruptive occurrence. This could mean a sporting event such as the 
Olympics continuing under difficult circumstances.  

Disaster A catastrophic disruption of the functioning of a community 
concerning extensive human, material, economic or environmental 
losses, which hinder that community’s ability to cope. 

Emergency Management 
also referred to as (disaster 
management) 

The structuring and allocation of resources and responsibilities for 
addressing all aspects of emergencies, specifically in terms of 
preparedness, response and initial recovery steps.  

Resilience The ability of a system, community or society exposed to dangers to 
effectively resist, absorb, accommodate to and pull through from the 
effects of the risks faced.  

 
Decade for Natural Disaster Reduction (IDNDR), reflecting the growing 

interest in the evolving field of emergency management and planning. It is natural 
that emergency management should take on a higher level of prominence as the 
world’s level of connectivity increases (Elbanna et al., 2019). The focus on 
emergency management received an added impetus through the events of 9/11 and 
these events were a catalyst for change, accelerating interest in emergency 
management (Elbanna et al., 2019; McEntire, 2004). 

 
The Impact of COVID-19 of the Global Economy 
The COVID-19 pandemic has activated the harshest and deepest contraction of 

GDP (Gross Domestic Product) in the existence of capitalism as globalisation has 
digressed (Siddiqui, 2020). International supply chains, which were once the pillars 
of organised production and the foundations of trade, have failed giving rise to a 
national economy approach (Siddiqui, 2020). Furthermore, overseas travel and 
tourism have almost closed entirely (Siddiqui, 2020). In 2019, anxiety emerged over 
the impact of a US-China trade war, the United States presidential elections, the 
United Kingdom’s exit from the European Union and on the global economy (Ozili 
and Arun, 2020). Looking at the above mentioned causes for potential anxiety, the 
International Monetary Fund had anticipated moderate global growth of 3.4 %. 
(Ozili and Arun, 2020). However, COVID-19 – the disease caused by SARS-CoV-2, a 
novel strain of coronavirus from the SARS species – altered the outlook 
unpredictably (Ozili and Arun, 2020). Due to fear and insecurity, and to rational 
assessment that company profits will potentially be lower due to the effects of the 
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COVID-19 pandemic, global stock markets lost about $6 trillion United States dollars 
in wealth in one week from the 24th to 28th of February 2020 (Ozili and Arun, 
2020). Labour force performance was significantly impacted by the COVID-19 
pandemic (Rukuni et al., 2020). The financial fragility of many business 
organisations was exposed by the COVID-19 pandemic with the median firm with 
monthly expenses exceeding $10,000 United States dollars having only cash in hand 
to last two weeks (Bartik et al., 2020). 

 
The Impact of the COVID-19 on Sport  
 Evans et al. (2020) investigated the impact of sport in the COVID-19 era and 

suggested that this was an extraordinary time. Furthermore, Evans et al. (2020) 
acknowledged that, despite the influx of information on the pandemic, the future 
remained uncertain and this included the future of sport. The COVID-19 pandemic 
that spread across the world rapidly in a few months resulting in a significant 
impact on public health, society, and the global economy in general, wreaking havoc 
to the sporting calendar (Gough, 2019). Sports leagues and federations across the 
world addressed the COVID-19 pandemic by suspending seasons and stopping 
activity, for example the cancellation of Wimbledon, tennis’ oldest tournament 
(James, 2020). It has been suggested that in the future, sport will have to be 
reviewed; this includes establishing who really needs sport, what format changes 
will be taken and how will these changes affect the professional sports personalities 
and the fans? (Evans et al., 2020). 

It has already been established that the global shut-down or postponement of 
professional sport at the elite levels is based on the understanding that such ‘mass 
gatherings’ significantly exacerbate the dangers of the spread of the virus due to the 
widespread networks they are based upon (Evans et al., 2020; Widdop et al., 2020).  
Some sources, Bremmer (2020) and Evans et al. (2020) have explored the closure of 
globalisation, citing the collective effects of the virus, nationalist and populist 
agendas in politics and environmental concerns. Sport in the face of the COVID-19 
pandemic: towards an agenda for research in the sociology of sport. 

 
Research Method and Data  
A qualitative approach, utilising secondary data sources was adopted. This 

was through published academic sources from popular databases that include 
Science Direct and popular mainstream media that claim to use scientific sources. 
For the most current scientific data on the COVID-19 epidemic, the National Institute 
of Allergy and Infectious Diseases (NIAID), Centers for Disease Control and 
Prevention (CDC) and the World Health Organisation (WHO) were consulted for 
relevant trends and statistics. This research was published between 2014 and 2020 
which was then examined and systematically presented and discussed. Selected 
publications were reviewed and critiqued for their suitability, relevance and 
contribution. In order to obtain the most relevant research key words were entered 
in search engines mainly “COVID-19”, “Olympic Games” and “Sports” during the time 
of COVID-19”. Based on the above mentioned research method this study generated 
its own unique findings and conclusions.  
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Ethics Statement  
Prior to conducting the research, an ethical clearance certificate was obtained 

by the researchers from the authorising institution of higher learning. The protocol 
number is UFS-HSD2020/0797/1206. All stipulated ethical guidelines were 
followed accordingly. No conflict of interest arose. The following section explores 
the findings from the systematic review.  

 
Findings  
Research Theme: Loss of Sport-Related Revenue  
One of the most commonly recurring themes that resulted from COVID-19’s 

impact on sport is the wide-spread loss of sport related revenue. Table 2 below 
presents the loss of revenue in the sporting as a result of COVID-19 as of May 2020.  

 
Table 2. Loss of revenue in the sports industry due to the (COVID-19) pandemic as of Source: Gough (2019) 

 Revenue loss in billion U.S dollars 

Fan Spending on pro-sports 3.25 

Tourism relation to youth sports 2.4 

National TV Revenue 2.2 

Wages for ticket takers, beer vendors and 

other stadium and arena employees 
0.37 

 
The following section discusses the implications of the findings and the study’s 

contribution thereafter.   
 
Implications and Recommendations  
The implications of the COVID-19 pandemic are universal. Every aspect of life 

as it is known was affected. The global economy took massive set-backs. In terms of 
the pandemic’s impact on the 2020 Tokyo Summer Olympics a significant amount of 
investment was lost; this refers to money that was ploughed-in to develop critical 
infrastructure as well as funds allocated to support the event during the activities. 
The first implication is that alternative funding sources are to be secured in the 
event that the event is hosted in 2021 as proposed. The other implication is that the 
event organisers would have to prioritise saving funds and potentially scale down 
their original plans. As it stands, sporting events like any other set-up that brings 
together large masses of people will have to change due to the impact of the COVID-
19 pandemic. This implies that the World Health Organisation guidelines aimed at 
preventing the spread of the virus will have to be implemented for the Olympic 
Games to be successfully hosted. This therefore means that the Olympic Games 
would potentially become more expensive than initially budget for because of extra 
hygiene measures that might be imposed. Logistically there are also concerns, for 
example; Olympic Games organisers will have to answer the following questions: 

- Will the stadiums be operating at “full audience capacity”? 
- Will the stadiums be fully fumigated and sanitised prior to each day of games? 
- Will it be possible to effectively screen all the audience in attendance for COVID-19? 
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- Even if COVID-19 is not detected immediately on either the athletes or fans, 
symptoms can still show after 2 weeks, what will happen if these symptoms appear? 

- It is assumed that in 2021 the outbreak will be over, what if opening-up 
Japan’s border for the Olympics will lead to a spike in infections?  

 - If there is an outbreak of COVID-19 cases in Japan, specifically Tokyo, will 
the nation be able to manage it? 

The questions above would potentially arise as it should be expected. The 
following sections explore the potential contribution to be made by the present 
research followed by its conclusion.  

 
Contribution  
The potential contribution of this research is to provide an analysis of COVID-

19’s impact on global sport with specific attention to the 2020 Tokyo Summer 
Olympics. This was done through a systematic review that could also be used in 
comparison with prior research on Olympics and sporting events in general that had 
to be cancelled or postponed. This research uniquely utilised theories that could aid 
in explaining the impact of such a pandemic on sport. As for practitioners, 
specifically organisers of massive sporting events such as the Olympics they serve to 
benefit from recommendations that emerged from the review. Academics and 
researchers alike will now understand the proposed frameworks and theories in 
relation to major sporting events being cancelled due to a global health pandemic. 
Research on COVID-19 is relatively limited considering that it is a new pandemic 
that is still being comprehended. This therefore suggests that significant 
contributions in research are still being developed making this paper one of the first 
attempts to conduct a systematic review of the pandemic’s impact on the 2020 
Tokyo Summer Olympics.  

 
Conclusion  
The purpose of this research is to therefore examine the impact of the COVID-

19 on the Tokyo 2020 Summer Olympics. Based on the publicly accessible 
information regarding the pandemic’s impact on sports is undeniably significant. 
However, its full impact is yet to be fully realised in the years to come as this is still 
an active crisis and it is unknown when it will end.  

 
Suggestions for Further Research 
The present research like any other research was not immune to its own set of 

limitations. First, the study relied solely on publicly available information. This could 
have led to critical details being omitted from the review and comprising the ability 
to fully examine the COVID-19 impact on the 2020 Tokyo Summer Olympics. It 
would therefore be recommended that future research be conducted through 
support of large medical bodies or associations that have the legal and moral 
authority to research such details. For instance, it could be inferred that certain 
details pertaining to the COVID-19 cannot be released, such as details that could 
cause political, economic and social crises. Having such details classified as confidential 
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by governments or international bodies restricts the full extent to which any research 
can provide a clear, unbiased and complete picture of the pandemic’s impact.  

This research was a systematic review which attempted to provide a fair 
examination of the pandemic as much as possible. However, this was and can never 
be exhaustive. Further, research could be more comprehensive. For example, 
conducting an empirical study involving human subjects that are knowledgeable 
about Olympic Games and requesting them to complete a comprehensive 
questionnaire allowing the researchers to have primary data. The advantage of 
having primary data is that the data would have been collected through specific 
questions related to the problem under investigation.  

Aside from conducting a quantitative study on the COVID-19’s impact on the 
2020 Tokyo Summer Olympics, qualitative in-depth interviews can be conducted 
with key players or experts on such events. This could be local Olympic Games 
Organising Committee officials from the author(s) country as this does not 
necessarily have to be an official from the host nation’s official Olympic Games 
Organising Committee. Last, due to the global COVID-19 guidelines that include, 
social distancing, self-isolation as well as most nations imposing lockdowns, it is 
believed that post-COVID-19 research can be more informative, refined and 
potential build of the idea that this research was founded upon. 
 

References 

Bartik, A. W., Bertrand, M., Cullen, Z., Glaeser, E. L., Luca, M., & Stanton, C. (2020). The impact of COVID-
19 on small business outcomes and expectations. Proceedings of the National Academy of 
Sciences, 117(30), 17656-17666. 

Binner, A. (2020). New Tokyo 2020 Olympic dates will be 23 July to 08 August 2021.  
Chappell, B. (2020). IOC Will Devote $800 Million To Postponed Tokyo Olympics, COVID-19 Costs. 

Retrieved from: https://www.npr.org/sections/coronavirus-live-

updates/2020/05/15/857080028/ioc-will-devote-800-million-to-postponed-tokyo-olympics-

covid-19-costs, accessed: 19/06/2020.    
Craven, M., Liu, L., Mysore, M., & Wilson, M. (2020). COVID-19: Implications for business. McKinsey & 

Company, 1-8. 
Drabek, T. E. (2005). Theories relevant to emergency management versus a theory of emergency 

management. Journal of Emergency Management, 3(4), 49-54. 
Genesis Fitness. (2016). Five benefits of group training. [Online] Available on: 

https://www.genesisfitness.com.au/blog/5-benefits-group-
training#:~:text=Combining%20group%20training%20sessions%20into,weight%20or%20tone%
20your%20body.&text=Just%20like%20personal%20training%2C%20group,100%25%20effort%
20into%20your%20workout, accessed: 19/06/2020.  

Gibson, O. (2013). Tokyo wins the race to host 2020 Olympic Games: Japanese capital  beats Madrid and 
Istanbul after prime minister Shinzo Abe flew in to reassure voters over Fukushima. Retrieved from 
https://www.theguardian.com/sport/2013/sep/07/tokyo-host-2020-olympic-games, accessed 
27/04/2021. 

Elbanna, A., Bunker, D., Levine, L., & Sleigh, A. (2019). Emergency management in the changing world of 
social media: Framing the research agenda with the stakeholders through engaged 
scholarship. International Journal of Information Management, 47, 112-120. 

Evans, A. B., Blackwell, J., Dolan, P., Fahlén, J., Hoekman, R., Lenneis, V., McNarry, G., Farazmand, A. 
(2014). Crisis and emergency management: Theory and practice. Crisis and emergency management. 
Routledge 25–34. 



A Systematic Review of the Impact of COVID-19 on Global Sporting Events in 2020: The Tokyo 2020 Summer Olympics                                                                           
                               vol. 15, no. 2, 2021, pp. 82-89  

 

 89 

Gough, C. (2019). Coronavirus (COVID-19) disease pandemic effect on the sports industry - Statistics & 
Facts. Statista Retrieved from:https://www.statista.com/topics/6098/impact-of-the-coronavirus-
on-sport, accessed on: 03/07/2020. 

James, W. (2020). Looking for a Full Sports Calendar? Try Nicaragua. The New York Times. Retrieved 
from: https://www.nytimes.com/2020/04/14/sports/coronavirus-nicaragua-sports-events.html, 
accessed: 03/07/2020. 

Kyung-Hoon, K. (2020). Major sports events around the world that are in the process of re-starting or 
which have been rescheduled due to the Covid-19 pandemic. Reuters. Retrieved from: 
https://mobile.reuters.com/article/amp/idUSKBN22X2LL, accessed: 18/06 /2020.  

McEntire, D. A. (2004). The status of emergency management theory: Issues, barriers, and 
recommendations for improved scholarship. University of North Texas. Department of Public 
Administration. Emergency Administration and Planning. 

McEntire, D. A. (2005). Emergency management theory: Issues, barriers, and recommendations for 
improvement. Journal of Emergency Management, 3(3), 44-54. 

McGuire, M., & Silvia, C. (2010). The effect of problem severity, managerial and organizational capacity, 
and agency structure on intergovernmental collaboration: Evidence from local emergency 
management. Public Administration Review, 70, 279–288. 

Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A., Iosifidis, C., Agha, M. & Aghaf, R. (2020). The 
socio-economic implications of the coronavirus pandemic (COVID-19): A review. International 
Journal of Surgery, 78, 185-193. 

Olympic Channel. Retrieved from: https://www.olympicchannel.com/en/stories/news/amp/new-
tokyo-2020-olympics-2021-dates-revealed, accessed: 19/06/2020.  

Ozili, P. K., & Arun, T. (2020). Spillover of COVID-19: impact on the Global Economy. Available at SSRN 3562570. 
Pangarkar, N. (2016). A framework for effective crisis response. Journal of Organizational Change 

Management, 29, 464–483. 
Rukuni, T. F., Maziriri, E. T., & Chuchu, T. (2020). Data on occupational health and safety strategies 

influencing the reduction of coronavirus in South Africa. Data in brief, 32, (October), 1-7. 
https://doi.org/10.1016/j.dib.2020.106300  

Siddiqui, K. (2020). The Impact of Covid-19 on the Global Economy. The World Financial Review, May-
June, 25-31. 

The Sunday Morning Herald. (2020). The eye-watering cost of Tokyo 2020 Olympics postponement. 
Retrieved from: https://www.smh.com.au/sport/the-eye-watering-cost-of-tokyo-2020-olympics-
postponement-20200515-p54t8n.html, accessed: 19/06/2020.  

Thomas, L. (2020). Covid-19 is a threat to the 2020 games. The I.O.C is a threat to the Olympic project. 
New Yorker. Retrieved from: https://www.newyorker.com/sports/sporting-scene/covid-19-is-a-
threat-to-the-2020-games-the-ioc-is-a-threat-to-the-olympic-project/amp, accessed: 19/06/2020.  

United Nations (2020). The impact of COVID-19 on sport, physical activity and well-being and its effects 
on social development. United Nations Retrieved from:  
https://www.un.org/development/desa/dspd/2020/05/covid-19-sport, accessed: 19/06/2020.  

Worldometer (2020). COVID-19 coronavirus outbreak. Retrieved from: 
https://www.worldometers.info/coronavirus, accessed: 19/06/2020. 

 



  

© GeoSport for Society, volume 15, no. 2/2021, pp. 90-100, DOI 10.30892/gss.1503-075 

 

 

GEOSPORT FOR SOCIETY 
Scientific Journal founded in 2014 under aegis of University of Oradea (Romania), 

University of Debrecen (Hungary), University of Gdánsk (Poland)  

ISSN 2393-1353 
Edited by Oradea University Press 

1, University Street, 410087, Oradea, Romania 
 

Journal homepage: http://geosport.uoradea.ro 
 

 

 

 

                                                                                                                                                          
                                                                                                                                                                                               90 

 
 

Fundamentals of beach volleyball blocking actions 
 

Gabriel Alexandru PETROVICI 1*, Sorin ȘIMON 2  
 

1. University “1 December 1918” Alba Iulia, Faculty of Law and Social Sciences, Department of Physical Education 
and Sport, Address: Str. Gabriel Bethlen, No. 5, Alba Iulia, C.P. 510009, Romania, e-mails: 
ducu_petrovici@yahoo.com, sorinsimonyah@yahoo.com  

 
* Corresponding author 
 
Citation:  Petrovici, G.A., & Șimon, S. (2021). Fundamentals of beach volleyball blocking actions. Geosport for Society, 
15(2), 90-100. https://doi.org/10.30892/gss.1503-075     
 

Article history: 15.08.2021; Revised: 20.09.2021; Accepted: 05.10.2021, Available online: 13.10.2021 

 

Abstract: Beach volleyball is spectacular with many rapid actions, agility moves, and high jumping. 
One of the key elements present in high-performance beach volleyball, having a decisive role in the 
defensive apparatus, is the blocking movements. This action is done mainly by the tallest player or 
with the most considerable jumping ability. A high blocking ability can facilitate the defensive 
movement of the player that is positioned in the back of the court. Blocking ability is facilitated by 
anticipation capacity, good sight, agility movement, and high jumping ability generated by solid legs. 
This paper analyses the fundamentals of blocking actions in beach volleyball, giving critical elements 
in executing a good and efficient block. 
 

               Keywords: blocking actions, beach volleyball, technique, training in beach volleyball 

 
Introduction 
In recent years, an increasing number of participants and tournaments have led 

to several studies on beach volleyball. In most cases, these studies analyzed the amount 
of energy used (Zetou et al., 2008), epidemiology, and lesion rehabilitation (Pfirrmann et 
al., 2008; Lajtai et al., 2009), kinematic analyzes of movement models (Tilp et al., 2008), 
physical performance (Sheppard et al., 2008; Riggs and Sheppard, 2009; Lidor and Ziv, 
2010), body composition (Palao et al., 2008) and technical-tactical characteristics of the 
game (Koch and Tilp, 2009; López-Martínez and Palao, 2009).  

The FIVB regulation describes blocking as “the action of players closes to the 
net to intercept the ball coming from opponents, reaching above the top edge of the 
net, regardless of the height of the point of contact of the ball. When in contact with 
the ball, part of the body must be above the upper edge of the net”. 

Blocking skill is a key technical element in beach volleyball which, together with 
the serve skill effectiveness, is directly related to obtaining the advantage in beach 
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volleyball (Busca and Febrer, 2012; Jimenez-Olmedo et al., 2012; Marcelino et al., 2010; 
Peña et al., 2013). A challenging and consistent blocking action hinders the opposing 
team’s attack (Castro et al., 2011). Blocking ability can also be improved by passing 
anxiety of competition and being bold; also, a psychologist can help every sport 
participant reach his or her potential as an athlete (Sopa, 2021; Popa et al., 2020). 

In beach volleyball over the years, with its changes to the rules, the athlete 
should have an excellent physical condition, such as good speed (reaction and 
movement), agility, explosive power, and maximum strength (Bizzocchi, 2008; 
Lehnert et al., 2009; Pereira et al., 2015; Pastore et al., 2015). Scientists also 
discovered that group cohesion has a considerable influence on the performance 
and other fundamental factors in team sports life (Pomohaci and Sopa, 2018). 

Sand impedes the movement of players (Smith, 2006), but due to this, players 
have developed specific movement patterns for beach volleyball (Cortell-Tormo et 
al., 2011; Perez-Turpin et al., 2009). Also, sand can remove the apparition of the 
spine, knee, and feet deficiency in the youth population (Szabo and Sopa, 2018).  

Many studies analyze the anthropometrical characteristics of beach volleyball 
sportive regarding their playing position, in pro elite players (Jimenez-Olmedo et al., 
2017; Palao et al., 2014) and other categories like youth (Ciccarone et al., 2005). 
Some of these analyses prove that players specialized in blocking actions have 
specific differences in body composition and somatotype; the research proved that 
they have superior height and weight and as well as a higher jumping ability and 
well-developed leg muscle system (Ciccarone et al., 2008; Marques et al., 2009). In 
the game of beach volleyball, players specialized in blocking actions present an 
increase in their weight and height, characteristics that are not as preeminent as for 
players specialized in defense actions (Palao et al., 2008). Also crucial in discovering 
the efficiency of volleyball actions is the statistical analysis of the game (Szabo and 
Sopa, 2020; Szabo et al., 2019; Sopa and Szabo, 2019). 

It was noticed by each of us that in the game of beach volleyball, there is close 
communication and a certain automatism formed between the two players. Thus, before 
serving one of the team members, the other shows behind him sure signs that represent 
how the player who jumps to the block will defend himself against the opponent’s 
attack. Under no circumstances is the blocking player allowed to return to the signs 
shown to his partner during the dispute before returning the ball to the game. This 
would confuse his teammate a lot, and he would not make his defense phase. 

The purpose of the attack is to pass over or past the block, a quality that 
reflects the number of blocked attacks, the time of their blocking, and whether 
multiple blocks form a consistent barrier or, conversely, whether there are gaps or 
height differences that can be exploited by attackers (Afonso et al., 2008). Good 
jumping ability and static and dynamic balance can ease the block and give many 
other opportunities (Sopa, 2021; Sopa and Pomohaci, 2021).  

The most important aspect is related to how the block will work on the 
defensive phase because depending on it, his back colleague builds his defense 
strategy. As for his physical stature, usually, the one who jumps to the block is the 
tallest player in the team but a little slower in moving on the sand, while the 
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defensive phase behind the field is performed by a slightly shorter player who in 
turn benefits from an excellent move on the sand. 

The signs that players repeatedly and usually make would be the following: 
both hands on the back, the left hand, and the right hand point the finger at each 
colleague at work. This indicates that the blocking player will jump and defend along 
the line where he is blocking, while his colleague will defend the diagonals. 

If the blocking player points two fingers at each side, it means that he will 
jump on the block and try to defend the diagonals while his colleague has straight 
lines. If with the left hand he shows a finger and with the right, he shows two fingers, 
it means that the player on the left side will jump to the block and defend the right 
line, and on the right one, he will defend diagonally. If the sign made shows with the 
left hand the open palm and with the right hand the closed fist, it means most of the 
time that the player on the left will not jump to the block and will resort to a retreat 
along the line and the one on the right will jump to block and try to block the ball - 
this leaves the defender alone to decide where to defend depending on the 
opponent. There are also situations of advanced players where each technical 
element has another difficulty implemented, the 3-finger and 4-finger sign, on the 
right block; however, he concentrates his jump and will stretch his arms diagonally 
in the hope that his opponent will fall into the trap. The sign-in in which four fingers 
are shown means that the player from the block will decide that he will no longer 
jump straight and will jump diagonally in the last second. 

These signs are relatively standard and are used by players worldwide, but 
there are also cases where the two partners establish their signs known only to 
them that can be done in any way, without a rule in this regard. 

An essential aspect is related to how the blocking player manages to mislead 
his opponents. Thus, if a player decides not to jump to the block, he must not show 
this too early in the course of the point. He must guard the net until he has noticed 
where the ball will go after the second contact of the opposing team, implicitly from 
the hand of the setter. If he is far from the net and it is considered that he can no 
longer carry out a force attack, he starts from the block, and each partner will defend 
half of the court from the back area of the court. This can be the key to success 
against many teams. 

At a high level, even if many would be tempted to leave the net, as it was 
established that if the opponent failed to make a good reception, the setter could 
bring the ball in a favorable attacking position from any position on the court. That 
is why the blocking player has to stay on guard until he is one hundred percent 
convinced that his opponents will no longer attack by force and can retreat behind 
the court to the place before his teammate. 

The primary data of modern volleyball is obtained through statistical 
procedures, which can identify the strengths and weaknesses of the opponent team. 
Coaches use these data to train other teams and achieve expected results (Szabo and 
Magdas, 2014; Szabo, 2015a; Szabo, 2015b; Szabo and Sopa, 2015; Szabo et al., 
2019; Szabo and Sopa, 2018). From an interdisciplinary perspective, we want to 
emphasize proprioception (Szabo et al., 2020; Szabo et al., 2020b; Szabo and Sopa 
2020), strength motor skills (Tulbure et al., 2020), biomechanics, and Psychomotor 



Fundamentals of beach volleyball blocking actions                                                                            
                               vol. 15, no. 2, 2021, pp. 90-100  

 

 93 

skills (Szabo et al., 2020c; Szabo et al., 2020d), and modern smart methods in beach 
volleyball matches (Szabo et al., 2019b). 

 
The reason the block is used 
The block is fundamental in the game of beach volleyball from a certain level 

of play. When the level of officially or unofficially games reaches a reasonable level 
where the two teams manage to quickly bring their ball around the net in a clear 
attacking position, and their physical and motor qualities allow them to perform this 
type of action, then it is clear that the defensive team needs to use its entire arsenal 
of procedures and technical elements in order to obtain the point. One of them is 
blocking, which can be performed in several ways. The defense must differ almost 
every time at the professional level, so opponents never know what to expect from 
the player on the block. 

Most of the time, players start by designating their order at the block so that 
the player performing the block is close to the net. Team strategies are usually 
established before the start of the match, but often players choose the option in 
which in the first points played until the teams get to know each other, the player 
from the block will jump and defend the straight line against the opponent’s attack. 
The blocking player must be conscientious and watch the ball from the moment it 
passes the net and is in the opponent’s court. This aspect is essential as opponents 
can return the ball after any contact, not necessarily after the third. In this sense, the 
blocking player must constantly move in front of the net, usually using the move 
with added steps and permanently in front of the ball circulates between the two 
opponents. Thus, even if the opposing team has excellent reception and manages to 
send the ball in the attacking position from the first touch, the block is ready and can 
intervene very quickly, and if it does not move in the direction from where the 
player who made the reception, will be in the attacking position. 

The decision strategies of the defensive players have been investigated 
recently. Kredel et al. (2011) demonstrated that in a training situation, elite male 
defense players initiate their movement at 250 ms after contact of the ball with the 
opponent’s hand. Elite female defensive players start their movement earlier, about 
110 ms after the ball contacts their hand. Amateur players initiate their movement 
even earlier. The decision correction was 95% for male elite players and 81% for 
female elite players. In the training situation, only visual stimuli could be processed. 
Kredel et al. (2011) did not consider any auditory stimulus as an appeal. However, in 
a qualitative study, Schläppi-Lienhard and Hossner (2014) interviewed world-class 
athletes about their decision-making process in defense situations. Only one of the 
19 athletes interviewed mentioned that the opponent’s call influenced his decision. 
Schläppi-Lienhard and Hossner (2014) concluded that, for the defending player, the 
opponent’s call played a minor role at best. However, some internationally 
successful teams avoid their call being used by opponents by calling codes in their 
native (non-English) language, which opponents cannot decode in time. It is 
essential that the player from the net jumps to the block as high as possible and tries 
to block the ball on a wide aisle so that the player behind is much helped by the area 
covered by his partner and can position himself to defend the free surface. Blocking 
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as high as possible forces the opponent to send the ball with much height over the 
block, and the defender increases the chances of reaching the ball, as the time the 
ball spends in the air before contact with the ground is longer. 

The blocking player needs to make a slight pivot to the center of the ground 
when it comes off the ground so that, if hit by the ball, it bounces in the opponent’s 
court, not out of bounds. Also, the person performing the block must coordinate his 
jump very well from a material point of view so that it takes place a fraction of a 
second later than that of the opposing attacker. His hands must be perfectly 
stretched and held as rigid as possible, rises above the opponent’s net, and, 
eventually, according to the rules, passes beyond the upper lane in an attempt to 
close as much as possible, the opponent’s angle of attack. 

Detachment from the sand in the execution of the block is done in the same 
way as in the attacking momentum, using the technique described above, heel-sole-
toe, which makes the player from the block not move horizontally and touch the net, 
thus granting a point unworked to his opponents. 

 
The movement of feet in the technique of blocking 
Unlike indoor volleyball, where the movement is done almost every time by 

sidestepping and then detaching from the floor as high as possible, in technical 
beach volleyball, blocking movement differs because it is not always done by side 
stepping because it is not always done by sidestepping slower. 

The player from the block to gain time often moves in a straight line, parallel 
to the net, performs the detachment beat by the technique mentioned heel-sole-toe, 
and when he is in the air, turns his shoulders to the net, the line described by them 
being at the moment of contact with the ball parallel to the net. If the blocking player 
waits for the ball somewhere at a distance of 3 meters, when he will hurry to reach 
the net to perform the blocking, it is more than sure that the detachment will not be 
done only vertically and horizontally, and the effect it will be the unwanted contact 
with the net. 

 
Determination at the block 
Any defensive player who executes the block must first be very determined 

when he has committed to block a particular area of the field; that aspect must be 
clear in his task and in no way remain uncovered. Otherwise, the defense 
mechanism between the two partners will suffer severe damage, and the match will 
fail. Karch Kiraly, one of the greatest American champions in the history of this 
beautiful sport, managed to win countless AVP Pro tournaments with several 
partners because, being the blocking player, he performed this technical procedure 
so correctly and efficiently that the players who activated behind him knew exactly 
what exposed areas he needed to defend. Karch Kiraly was given a chance to change 
things around. It was about how Karch jumped to the block, knowing that he had to 
defend the straight line, and when he was sure that area was secure, he lowered his 
arms to the inside of the field, covering a large part of the field diagonals left to the 
defender. Thus, his teammate in the back had very few chances left to receive the 
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ball, and if he managed to place himself where his defensive zone was, most of the 
time, they recovered that ball. 

 

 
Figure 1. Blocking line 1  

 
False block  
In this regard, perhaps more than in the others, we must insist on 

communication between partners who strive to be perfect. This aspect can 
distinguish between winning or not confident balanced partied where the difference 
is made at a regular minimum of 2 points. For players who block in their team, the 
false block jump is significant. 

If a player jumps to the block several times in a row and fails to be effective, he 
must communicate with his partner and understand as well as possible how the one 
in the net will retreat backward, either in a straight line or diagonally. Once the 
opposing team starts to place balls to the detriment of the attacking shots, it is clear 
that the defenders must change their strategy and not jump to the block and defend 
against the balls placed on the field. 

It is imperative when the net will trigger the retreat backward to maximize the 
effect against the opponents. This is done at the last moment when the opponent is 
already near the moment of hitting the ball. It does not have to retract after the 
reception of the other, even if it is not as perfect as after the setting step. 

The player from the block retires when the opponent takes his eyes off the 
defensive team, and his peripheral gaze no longer helps him to realize where the 
players are positioned. This can be misleading, as opposing players may already be 
in a position to wait for a placed ball, and the point will return to them. A false block 
is used when the blocking efficiency is low; the opponents manage to attack almost 
any ball next to the defender, or on the contrary, they place the balls with serenity in 
                                                           
1  https://jvavolleyball.org/7-keys-blocking-beach-volleyball/ 
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the defenders’ court. No matter how good is the blocking in a beach volleyball 
match, the strategy cannot be maintained from the start of the match until the end. 
Alternatives are needed, and false blocking is very effective. 

 
The “v” block 
This particular type of blocking is performed when the opposing attacker is in 

a position to attack from the middle of the field, a position in which the defender 
from the back of the court has 90% of the court compared to 70% in most cases 
when the attacker hits the ball either to the left or to the right of the net. 

The ability to jump can be considered a determining factor of performance in 
the game of beach volleyball (Palao et al., 2014). Therefore, monitoring tools and 
methods to accurately measure and control biomechanical jump variables are 
essential to improve training and performance. Inertial measurement units (IMUs) 
offer a promising alternative for court diagnosis and have already been used to 
determine the height of jumps in indoor volleyball (e.g., Charlton et al., 2017). On the 
beach, players are forced to adapt their movement patterns and produce different 
movement dynamics (Schmidt et al., 2019). 

Given that the opening field for the attacker is vast, the defender who jumps to 
the block opens both arms wide in a V-shape, leaving a space above the head. That is 
the area that the back defender should defend first, and then if the ball is placed to 
try to reach the mouth where it tends to touch the sand. 

 

 
Figure 2. The V block 2   

 
Misleading the opponent 
A very effective strategy in managing decisive blocks is not to let opponents 

get used to how the block is executed in the sense of executing a simple routine on 
each ball attacked by opponents. This will lead one hundred percent to an advantage 
on the opposing team that will know precisely how to defend and implicitly will find 
multiple ways to avoid blocking. This can be counteracted in several ways, but one 
of the most effective ways would be to mislead opponents. Thus, if the agreement 

                                                           
2  https://beachmajorseries.com/en/3028/the-five-best-male-blockers-of-the-major-series 
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between the defenders is that the block defends the line, the rear defender will make 
some slots trying to mislead opponents about the location where he will position 
himself for the defense phase, but each time it will be positioned diagonally, the area 
assigned to him on the defensive phase. This will have to be done by the block, 
namely, to give the impression that he will choose to jump to the block, appearing 
diagonally and jump and defend the line. This is done as follows: it is agreed that the 
player who jumps to the block must detach a fraction of a second later than the 
attacker on the sand. 

When the attacker detaches himself from the sand and performs the “bow and 
arrow” movement to hit the ball, the defender is in front of him as if defending 
diagonally but taking advantage of the split-second available until the moment of 
detachment. Of sand, it will at the last moment take a lateral step towards the line 
that it will defend by jumping and will detach itself strongly from the sand by the 
mentioned technique “heel-sole-toe” and will block that area. Thus, the opposing 
attacker will be misled because, at the time of his detachment from the sand, the 
defender was able to defend diagonally, and later, he defends the line. In this 
strategy, it is imperative to communicate with the two teammates and not to change 
the way of defense in any form as they will wake up in the position of both defending 
the same area of the field, thus giving half of the field accessible to opponents.    

 
Conclusion 
As we speak about beach volleyball the scoreboard is influenced primarily by 

the attack phase of the game, which grants points and also generate the show so 
loved by the audience, but we must be aware that before this offensive aspect of the 
game, its defensive side has an essential role for the subsequent construction of the 
attack phase. It is practically impossible to reach the attack phase if a good serve 
receive is not easy playable or if a ball is not recovered in the transition phase. 

Defensive strategies are based primarily on a very good communication between 
the two partners, this aspect being essential in their path to success as a team. 

These strategic aspects of the beach volleyball game are based primarily on a 
solid defense. It is based on the execution of specific technical procedures in a way 
executed as correctly as possible, the first and perhaps the most important of these 
being the block. If this technical element is executed correctly and efficiently, the 
chances of success of the defensive phase increase significantly because this is the 
element that coordinates all the others: the transition, the dive of the defender, the 
moving skills in the field done by the defensive player and the field orientation and 
positioning behind the block. 
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Abstract: In 2020, everybody’s life was affected by the general crisis generated by the SARS-CoV-2 
Pandemic. The educational system suffered from the transition from face-to-face learning to online 
learning, and every activity transformed their curricula from living to online. For Physical Education 
activity, the process was complicated; being a principal practical activity, the online system was not 
such a generous field for this domain. Our study focused on the effects of the pandemic crisis on the 
activity of Physical Education students from Sibiu city and how teachers managed to overcome the 
online difficulties of teaching. As a research method, the questionnaire of opinions was used with ten 
items and a scale of five levels (starting from 1 that was total disagreement to 5 that was a total 
agreement with the affirmation). The research subjects were 35 teachers from Sibiu city (age 
between 22 and 45 years old, 13 females and 22 males), with different experience in the Physical 
Education domain. The questionnaire results showed that teachers had difficulties in the teaching-
learning process during the Pandemic; students’ physical condition and health were also affected. 
Other conclusions highlighted the idea that the endurance and strength of children were reduced 
due to physical inactivity. Also, the assessing process in physical education classes was complicated. 
The last conclusion was that most teachers consider that physical education lessons can contribute 
decisively to the post-pandemic health of students and can be decisive in the harmonious physical 
development of students and their optimal level of health. 
 

               Keywords: improving resistance, developing force, physical Education and sport 

 
Introduction 
During the past year, 2020, the worldwide suffered a big crisis generated by 

the SARS-CoV-2 infection, and a general pandemic was declared all over the planet. 
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The pandemic infection generated many malfunctions in everyday life of the human 
being in all domains starting from the sanitary domain, economic, transportation, 
and not the last, the educational system. The classical learning process was affected 
by the restriction of meeting face-to-face and introducing the quarantine and the 
obligatorily to stay home. The whole education system had to be restructured, and 
teachers had to find new online solutions for continuing the learning process. 
Physical Education was one of the most affected from the curriculum discipline, 
being a predominantly practical activity in which teachers were not accustomed to 
using interactive electronic means.  

Some scientific papers highlighted the importance of daily practicing physical 
Education and sports activities (Cheng et al., 2018; Engeseth et al., 2018; Tiberi and 
Piepoli, 2019; Tulbure et al., 2020), and also a decrease in physical activity can also 
affect a person’s mental health, which may be experienced as unpleasant emotions 
such as sadness, anger, and frustration (Brooks et al., 2020). Physical activity can be 
positively correlated with a pandemic state. Simple physical activity can reduce the 
harmful effects of strict quarantine (Apriyanto et al., 2021).  

Other scientific papers highlight the importance of coping with stress during 
the Pandemic and how physical education or sports activities could help reduce 
stress and anxiety (Samelko et al., 2020; Popa et al., 2020). Positive coping is 
associated with better mental health outcomes, while negative coping is associated 
with psychological problems (Mark and Smith, 2012a; Mark and Smith, 2012b). The 
COVID-19 outbreak poses a significant threat to public health worldwide. This 
mental distress has been mainly described as sleep disturbance, symptoms of 
anxiety and depression, post-traumatic stress disorder, decision incapacity, and 
even somatic symptoms (Master et al., 2020). 

World Health Organization sustained the idea that School settings provide 
youth with critical opportunities for physical activity (PA), a key driver of positive 
physical, social-emotional and mental health among youth (WHO, 2020). 

Following the implementation of the emergency measures, online learning has 
become a necessary strategy for adequate teaching in this pandemic period (Chen et 
al., 2020a). Physical Education in school systems should have also been adjusted to 
the new technologies and the classes in higher institutions that provide Education 
for the staff, which has raised numerous questions and problems (Batez, 2021). 

Online learning is, by its nature, inequitable for school-aged youth due in part 
to unequal access to technology, consistent high-speed internet, adult supervision, 
and support, sports equipment, and physical space to participate in online physical 
Education (Daum, 2020; D’Augustino et al., 2021). Other inequities are presented for 
youth with disabilities who are mainly dependent on school physical education for 
PA engagement and face barriers to being physically active in home environments 
(Esentürk, 2020; D’Augustino et al., 2021). 
 If designed appropriately, online physical Education may have the potential to 
reduce health disparities related to inequitable opportunities for PA engagement 
(Draper et al., 2021; D’Augustino et al., 2021). 

We would also like to emphasize the need for interdisciplinary studies, which 
emphasize the importance of developing proprioception (Szabo et al., 2021);, agility 
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(Szabo et al., 2020; Sopa et al., 2015), balance and recovery (Szabo et al., 2018) in the 
process of developing motor skill strength, as well as the practice of prophylactic sports 
(Szabo and Magdas, 2014). Also, psychomotor assessment and biomechanical and 
kinematic analysis (Szabo et al., 2021) interpreted by smart (Szabo et al., 2019) means, 
are critical in the development of all motor qualities, not just strength and endurance. 
 Lately, the students’ movement activities have decreased. One of the reasons 
is the implementation of online learning (Safruddin et al., 2020). The change from 
offline to online learning made various new problems, one of which is learning 
behavior. Moreover, the large number of lecture assignments makes students spend 
more time in front of the laptop (Widodo et al., 2020). This problem caused fewer 
students movement activities. The reduced movement activities also negatively 
affect the student’s health (Safruddin et al., 2020). 
 
 Methods of research  
            The method used in our experiment was the questionnaire of opinions. The 
questionnaire had ten items (questions) and a gradation scale of five levels starting 
from 1 to 5 (with one meaning total disagreement with the affirmation and five 
meaning total agreement with the affirmation). The questionnaire had objectives to 
discover teachers’ opinions from the Physical Education domain regarding the 
difficulties that pandemic Covid-19 produced in the learning process.  
 
 Study Design and Subjects 
  

 The questionnaire objectives were to discover the difficulties that teachers 
from the Physical Education domain encountered and solutions discovered. The 
design of the questionnaire was the following: 
 

Table 1. The questionnaire applied to a sample of specialists in the Physical Education domain 

Questionnaire items 1 2 3 4 5 

1. The physical education and sports lesson represents a corresponding framework for the 
development of the general resistance of the students 

     

2. Increasing the level of strength of students is a primary goal in the lesson of Physical 
Education and sports 

     

3. The level of general resistance of students was greatly affected during the Covid-19 
pandemic lockdown 

     

4. The development of strength during the Pandemic was a complex process      
5. Assessing motor quality, strength and endurance has been very difficult in the online 
system due to the Pandemic 

     

6. The level of functioning of the cardiovascular, respiratory, and exercise capacity of the 
students was affected by the inactivity due to the pandemic period and lockdown  

     

7. The teaching-learning process in the physical Education and sports lesson was 
challenging during the pandemic lockdown 

     

8. Physical inactivity in students during the pandemic period affected students’ level of 
strength and endurance 

     

9. The lesson of Physical Education and sports can make a decisive contribution to the post-
pandemic health of students 

     

10. The development of strength and endurance through the lesson of Physical Education 
and sports contributes to the harmonious physical development of students and their 
optimal level of health. 
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Subjects of the research 
The study focused on researching the opinions of Physical Education teachers 

(n=35) from different schools in Sibiu city, with ages between 22 and 45 years old, 
13 female and 22 males, with different professional levels and experience.  

The research protocol and the purpose of the experiment were explained to all 
participants. The protocol was approved by the Review Board of Physical Education 
and Sports Department, University “Lucian Blaga” Sibiu (resolution no. 
32/30/06/2021), and all the procedures have been carried out in compliance with 
the Helsinki Declaration’s requirements.  

 

 
Figure 1. Subjects of the research 

 
Results 
The answers to the questionnaire were processed, and the results were 

presented in the following graphics. The questionnaire had ten items enquiring the 
effects of Pandemic over the health of children, the process of learning and teaching 
in Physical Education lessons.  
 

 
Figure 2. Results of the questionnaire 
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Discussion  
The situation with COVID-19 and the changes in the teaching process showed 

a possible window of opportunity through modern methods of communication. 
Moreover, this emphasizes the importance of ICT skills for Sports and Physical 
Education educators to significantly improve and sustain Education and solve the 
mentioned problems (Batez, 2021).  

Conclusions of some studies (D’Augustino et al., 2021) highlighted that COVID-
19 also has indirect effects on minority and low-income youth, including 
exacerbated poverty, learning losses, poorer social-emotional and mental health, 
and higher school dropout rates attributable to school closures (Christakis et al., 
2020; Dorn et al., 2020; Schulz et al., 2020; Benfer et al., 2021). 

It is expected that immunity will increase (Chen et al., 2020b; Hall et al., 2020). 
Maintaining psycho-physical health in locked situations is of utmost importance, and 
special attention should be paid to the elderly and children (Apriyanto et al., 2021). 

Although online resources are already available for educators, they are 
insufficient to meet current physical education teacher needs. For example, recent 
literature determined that “student access to online learning” and “availability of 
teacher resources” were substantial challenges related to online physical education 
instruction during the COVID-19 Pandemic (Pavlovic et al., 2021). Similarly, Mercier 
et al. reported that 20% of physical education teachers felt less effective teaching 
their students online during the Pandemic. The authors inferred that teacher 
response might not reflect actual learning, given that half of the sample did not use 
assignments or video instruction (Mercier et al., 2021). 

The results of our investigation showed that Physical Education teachers 
encountered many difficulties in their process of teaching and learning in the sports 
field during the pandemic years of 2020.  

As the results of the questionnaire show the majority of teachers are in total 
agreement with the affirmation that physical education and sports lesson represents 
a corresponding framework for the development of general resistance of students, 
with 32 teachers, representing 91% from the total of 35 respondents, in total 
agreement; and three teachers, representing 9% from the total, having a good 
agreement with the affirmation.  

From the questionnaire results, it can be observed that the majority of 
teachers questioned, 20 representing 57% from the total, are in total agreement 
with the affirmation that increasing the level of strength of students is a primary 
goal in the lesson of Physical Education and sports, ten respondents, representing 
29% from the total, are in agreement with the affirmation, two persons, 
representing 6% from the total, did not agree or disagree, one person disagree and 
one teacher is in total disagreement.  

Regarding the 3rd item of the questionnaire, which affirmed that “the level 
of general resistance of students was greatly affected during the Covid-19 
pandemic lockdown”, we found that 25 teachers questioned, representing 71% 
of the total, have a firm agreement with the affirmation, five teachers agree, two 
did not agree or disagree, one person disagree and one person is in total 
disagreement with the affirmation.  
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Another presumption regarding the difficulties that teachers from the Physical 
Education domain encountered was the development of strength during the 
Pandemic, 15 teachers (representing 43% from the total) are in total agreement 
with the complicated process of learning and developing strength; 10 teachers 
(representing 29% from the total) agree with the affirmation; 5 were not decided, 
two did not agree, and 1 had a total disagreement with the affirmation. 

The assessment process of motor quality, strength, and endurance have been 
complicated in the online system due to the Pandemic that is what we discovered 
analyzing the results of the questionnaire, 24 teachers (representing 69% from the 
total) are in total agreement, 8 teachers (representing 23% from the total) agree, 
only one person did not agree with the statement. 

The level of functioning of the cardiovascular, respiratory, and exercise 
capacity of the students was affected by the inactivity due to the pandemic period, 
and lockdown that’s what the majority of the teachers 19 (54% from the total) 
questioned total agree with the affirmation; 8 teachers (23% from the total) agree 
with the affirmation; 5 are not decided, and only two teachers did not agree, and one 
person is in total disagreement with the affirmation. 

The teaching-learning process in the physical Education and sports lesson 
was challenging during the pandemic lockdown that is the presumption accepted 
by the majority of the teachers questioned 28 (80% from the total), three agree, 
two are not decided, one does not agree, and one is in total disagreement with 
the affirmation.  

Physical inactivity in students during the pandemic period affected students’ 
level of strength and endurance was the conclusion of the majority of teachers 
questioned in our experiment, 28 people (representing 80% from the total) had a 
total agreement with this affirmation, five teachers had agreed with the affirmation, 
and only one was not decided, and one did not agree with the affirmation. 

Also, another conclusion of the study was that the lesson on Physical 
Education and sports could make a decisive contribution to the post-pandemic 
health of students, 25 teachers (representing 71% of the total) had a solid 
agreement with this statement, five teachers agreed with the affirmation, two were 
not decided, two did not agree, and 1 had a strong disagreement.  

In the last item of the questionnaire, the conclusions were that development of 
strength and endurance through the lesson of Physical Education and Sports 
contributes to the harmonious physical development of students and their optimal 
level of health, the majority of teachers 32 (representing 91% from the total) had a 
firm agreement and three teachers (representing 9% from the total) agreed with 
this statement, none disagreed the statement.  

 
Conclusions 

 The Pandemic Covid 19 certainly changed the teaching-learning habits for 
both sides teachers and students; the standard curricula had to be adapted to the 
online activity conditions, changing and affecting all learning systems. Physical 
Education, a principal practical activity, was undoubtedly affected by the 
impossibility of practicing it on good gyms or fields, with particular objects, making 
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it sometimes an impossible mission. Teachers managed to find a way to adapt the 
curricula of Physical Education to online activity, and the process of teaching and 
learning somewhat survived.  
 The conclusions of our investigation highlight the low efficiency of online 
teaching and learning in the Physical Education activity during the pandemic Covid 
19 period. The majority of teachers enquired had a strong agreement that the 
physical education classes represent the perfect framework for developing general 
resistance and has as main goal developing children’s strength. Also, most teachers 
agreed that the Pandemic Covid-19 greatly affected children’s general health and 
physical condition because they were unable to do physical activity proprietly, 
physical strength and resistance levels were also affected by poor options for 
physical activity at home.  
 Other conclusions of the questionnaire were that assessing the motor 
development was difficult to impossible in the online system with many difficulties 
and finding adequate teaching methods. 
 The level of functional development, cardiovascular and respiratory system 
was affected due to the Pandemic; children’s physical activity was reduced close to 
none, affecting their strength and endurance. 
 Positive conclusions were also found in questioning the teachers; the majority 
of the respondents agreed that physical education lessons could contribute 
decisively to the post-pandemic health of students and can be decisive in the 
harmonious physical development of students and their optimal level of health.  
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Abstract: The present study aimed to debate a topic less addressed by most people, which involved 
research on a group of 20 students from rural areas, aged 10–14 years, which consists of performing 
two tests, namely the Ruler drop test and the Hand-eye coordination test, which aims at the reaction 
speed of the dominant and non-dominant hand and also the hand-eye coordination capacity of the 
subjects. The paper aimed to identify whether somatic factors and age influence the results of the 
group. In order to perform the two tests, it was necessary, for the beginning, information related to 
the study group, information on weight, age, height, dominant hand, respectively dominant eye. 
These represented the point of interest of the research, being reported individually to the test 
results, thus constituting the study basis of statistics. After obtaining the results, we concluded that a 
significant significance is encountered when comparing the dominant hand with the non-dominant 
one, obtaining a positive value for the dominant hand. At the same time, we interpreted after the 
research that females tend to have a much faster reaction speed, more significant than the males 
when it comes to using the non-dominant hand. The hypothesis was confirmed, with differences in 
somatic factors’ influence, but the others do not show significant values except those stated above. In 
addition to the practical part, the research involves an interesting theoretical foundation being 
reached aspects related to proprioception, coordination, speed, ways of using tests, and the opinion 
of other researchers who have conducted similar studies. 
 

               Keywords: visual-motor coordination, reaction speed, proprioception, physical 
education and sport 

 
Introduction 
Proprioception was first defined by neuropsychologist Charles Sherrington in 

the early 20th century. The study concluded that in the body, there are specific 
receptors in the musculoskeletal system in which different stimuli are triggered by 
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changes in the body that are perceived in space, depending on the position of the 
physique, limbs, and connection with the layer. He argued that the body triggers 
stimuli to receptors, so he called this area of sensory perception the proprioceptive 
field. Sherrington defined proprioception as the perception of the position and 
movement of joints, and the body in space is, in fact, very close to the current 
understanding of proprioception (Kim, 2001).  

Proprioception can be defined in a variety of ways. Proprioception is now 
described as an organism’s ability to detect the location and movement of joints and 
the perception of spatial forces (Lephart et al., 1997). It is the whole neural input 
from mechanoreceptors into the central nervous system (Myers et al., 1999). 

Proprioception plays a crucial role in planning accurate and concerted 
motions, maintaining balance, and managing body position. It also affects sports 
learning and re-education (Westlake and Culham, 2007).   

Understanding the body parts in space is essential for effective 
communication with the environment (Riemann and Lephart, 2002). The 
importance of proprioception is evident in all fields. In sports, proprioception plays 
a vital involvement in trauma preventive and rehabilitation. The role of 
proprioception increases with the aging of the population, especially in the case of 
falls. With age, proprioception is also affected, including other functions, resulting in 
a poor perception of the body’s position in space. Decreased proprioception can 
alter the limb’s joint biomechanics and neuromuscular regulation, leading to 
impaired balance and a greater likelihood of falls (Ribeiro and Oliveira, 2007).  

With age, the deterioration of the proprioceptive mechanism involves changes 
in the peripheral and central nervous systems. Due to changes in proprioception, the 
biomechanics of the joints and the neuromotor regulation of the limbs change, 
leading to balance disorders. Proprioceptive function declines in the elderly 
procedure that is related to balance defects. Poor balance and proprioception boost 
the probability of collapses (Ribeiro and Oliveira, 2007). Many authors (Erickson, 
2007; Ellison, 2015) describe the eye-hand vision-motor reaction time as a series of 
decisions to complete a specific task and the resulting movement (Szabo et al., 
2020). The eye-hand vision-motor reaction time represents integrating visual 
information, perception-based decision-making, and movement to complete a 
specific task (Laby et al., 2018). Eye-hand coherence is the capability of the visual 
process to supervise the knowledge obtained throughout the eyeballs to manage 
and guide the thinking of the hand to complete a given task (such as writing or 
capturing a ball) (Singh, 2010). Hand-eye collaboration is one of the skills required 
by humans and can affect all aspects of daily life, including school, daily life 
activities, and social interaction (Bakhtiar et al., 2018).  

Proprioceptive control has long been essential for improving sports 
performance, medical disorders, everyday life activities, or further sports 
performance. Some specialists associated the proprioceptive control with 
somatosensory or proprioceptive deficiencies with effects on movement regulation 
that can develop from early ages (Coleman et al., 2001; Goble et al., 2009; Zwicker et 
al., 2013; Li et al., 2015), is linked with a low level of movement and sports practice 
(Szabo et al., 2021). These capacities were associated with the sense of relative 
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location and movement of the limbs and body (Konczak, 2009) and needed in any 
human activity. Other proprioceptive control viewpoints emphasize the viewpoint of 
mechanoreceptors in joints, muscles, tendons, and skin (Holst-Wolf et al., 2016) 
provide proprioceptive information. Also, other studies highlight the importance of 
balance in developing proprioception skills (Sopa and Pomohaci, 2021). 

 
Methods of research  
The research used two different tests for assessing hand-eye coordination, the 

alternate-hand wall toss test, and the ruler drop test.  
 
The hand-eye coordination test (Mackenzie, 2009) 
A hand-eye coordination test is an assessment tool for hand-eye coordination. 

Participants throw a ball against the wall with one hand during axillary movements 
and try to catch it with the other hand.  

Purpose: To measure hand-eye coordination  
Equipment required Tennis or baseball, smooth and solid wall, marking belt, 

stopwtch (optional)  
Pre-test: Explain the test procedure to the subject. Carry out health risk 

screening and obtain informed consent. Prepare a form and record basic 
information such as age, height, weight, gender, and test conditions. Perform proper 
warm-ups and exercises. View more detailed information about the pre-test 
procedure. Procedure: Place a mark at a certain distance from the wall (for example, 
2 meters, 3 feet). This person is standing behind the line, facing the wall. The ball 
was thrown towards the wall in an underarm motion from one hand and tried to 
catch it with the other hand. Then throw the ball back to the wall and catch it with 
the original hand. The test can continue for a specified number of attempts or a set 
period (for example, 30 seconds). By increasing the fixed-term constraint, the factor 
of work stress is also increased.  

Scoring: This table lists the general scores of the wall throw test based on the 
number of successful catches in 30 seconds. 

 

 

Figure 1. The hand-eye coordination test 1 

                                                           
1  https://nathankanginanpdhpeassignment.weebly.com/hand-wall-toss.html 
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Table 1. Scoring scale for the hand-eye coordination test 2 

Rating Score (in 30 seconds) 
Excellent >35 

Good 30–35 
Average 20–29 

Fair 15–19 
Poor <15 

 
The ruler drop test (Mackenzie, 2004)  
The goal of this test is to time athletes’ response times. 
Resources required 
You will need the following items to complete this test: 
-Assistant -Meter stick 
The assistant places the ruler between the athlete’s dominant hand’s 

outstretched index finger and thumb, flushing the top of the athlete’s thumb with the 
ruler’s zero centimeter line (Davis et al., 2000). When the ruler is released, the aide 
instructs the athlete to grab it as soon as possible. 

The athlete grips the ruler with his index finger and thumb as soon as the 
helper loosens it. The assistant detects the measurement between the bottom of the 
ruler and the top of the athlete’s thumb, the position of the ruler is taken. The test is 
repeated twice, and the mean value is evaluated in evaluation. The following 
standard data can be used for this test. 

 

 

Figure 2. Ruler drop test protocol 3 

 

                                                           
2  https://www.topendsports.com/testing/tests/wall-catch.htm 
3  http://math.oxford.emory.edu/site/home/futurePages/excelProjectReactionTime/ 
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Table 2. Scoring scale for ruler drop test 4 

Rating Score (in 30 seconds) 
Excellent <7.5 cm 

Above average 7.5—15.9 cm 
Average 15.9 cm—20.4 cm 

Below average 20.4 cm—28 cm 
Poor >28 

 
Study Design and Subjects 
The research hypothesized that there is a significant difference between 

reaction speed and hand-eye coordination in children of different ages due to age 
and morphological characteristics such as height, sex and weight. The objective of 
the research was to monitor the ability of children to visually transmit the 
information received in order to control, guide and direct their hands when catching 
a ball (hand-eye coordination). To achieve this goal, it is necessary to identify the 
dominant eye and hand. A second objective of the study was to determine the 
reaction time of the students with the help of the drop test of the rule, to observe the 
speed differences and to compare the dominant hand with the non-dominant hand. 
The study site was Lunca Bradului secondary school with boys aged 10-14 (n = 20), 
11 girls and 9 boys studying at school. Subjects were asked to perform two hand-eye 
coordination tests, throwing the ball against the wall and catching it, and the ruler 
drop test to measure their ability to coordinate 

 
Statistical tests used 
For comparison of means and medians, the t-student test was applied for 

paired and unpaired data; respectively, the Mann-Whitney test and the Pearson test 
were applied to determine the correlation. The significance threshold chosen for p 
was 0.05. Statistical analysis was performed using the GraphPad Prism demo utility. 

 
Results 
The table below presents the group of students on whom this research was 

prepared, being presented their general data, respectively data that are of interest in 
the research. 

 
Table 3. Subjects of the investigation 

Subjects of the 
research 

Age Gender Height Weight 
 

Non-dominant 
hand 

Dominant 
eye 

Subject 1 13 F 1.50 40 Right Left 
Subject 2 12 F 1.47 44 Left Left 
Subject 3 12 F 1.45 35 Right Right 
Subject 4 13 M 1.65 60 Right Right 
Subject 5 12 F 1.66 52 Right Right 
Subject 6 12 F 1.61 54 Right Left 
Subject 7 12 F 1.54 41 Left Left 
Subject 8 12 F 1.65 87 Right Right 

                                                           
4  https://www.brianmac.co.uk/rulerdrop.htm 
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Subject 9 14 F 1.64 52 Right Right 
Subject 10 13 M 1.55 57 Right Right 
Subject 11 13 M 1.60 42 Right Right 
Subject 12 13 M 1.83 80 Right Left 
Subject 13 13 F 1.55 45 Right Right 
Subject 14 13 F 1.61 85 Right Right 
Subject 15 13 M 1.58 45 Right Left 
Subject 16 14 M 1.69 42 Right Left 
Subject 17 13 M 1.68 60 Right Right 
Subject 18 14 M 1.85 95 Right Right 
Subject 19 14 F 1.62 57 Right Right 
Subject 20 15 M 1.75 50 Right Right 

Arithmetic Mean 13 - 1.54 61.35 - - 

 
The table below presents the results obtained after performing the two 

coordination and speed tests, presenting an average of the group, which is detailed 
below. 

 
Table 4. The results at the two tests (hand-eye coordination test and ruler drop test) 

 
Statistical analysis of the results 
The statistical analysis included elements of descriptive statistics (frequency, 

percentage, mean, median, standard deviation, correlation coefficient, and 95% 
confidence interval) and elements of inferential statistics. The Shapiro-Wilk test was 
applied to determine the distribution of the analyzed data series. 

Subjects of the 
research 

Age Gender Ruler drop test Hand-eye 
coordination test Non-dominant 

hand 
Dominant hand 

Subject 1 13 F 14 12 11 
Subject 2 12 F 22 25 11 
Subject 3 12 F 10 11 16 
Subject 4 13 M 18 17 13 
Subject 5 12 F 10 9 13 
Subject 6 12 F 14 12 16 
Subject 7 12 F 15 11 10 
Subject 8 12 F 13 14 18 
Subject 9 14 F 10 9 10 

Subject 10 13 M 18 17 12 
Subject 11 13 M 16 12 20 
Subject 12 13 M 12 9 23 
Subject 13 13 F 14 10 19 
Subject 14 13 F 15 15 18 
Subject 15 13 M 14 10 15 
Subject 16 14 M 17 17 17 
Subject 17 13 M 15 10 12 
Subject 18 14 M 15 13 14 
Subject 19 14 F 9 5 20 
Subject 20 15 M 16 15 17 

Aritmetic Mean 13 - 14.35 12.65 12.25 
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Table 5. Statistical interpretation of the two tests 

Statistical parameters Average±Standard Deviation Median 
Age 13.00±0.8584 13.00 
Height 1.627±0.1026 1.615 
Weight 56.15±17.33 52.00 
Ruler drop test—non-dominant hand 14.35±3.183 14.50 
Ruler drop test—dominant hand 12.65±4.283 12.00 
Hand-eye coordination test 15.25±3.740 15.50 

 
Table 6. The frequency of the results 

 Frequency Percent 
Class V 3 15% 

VI 5 25% 
VII 10 50% 
VIII 2 10% 

Gender Female 11 55% 
Male 9 45% 

Dominant hand Right 18 90% 
Left 2 10% 

Dominant eye Right 13 65% 
Left 7 35% 

 
Table 7. Statistical comparison between dominant hand and non-dominant hand in the ruler drop test 

Non-dominant/dominant hand. Non-dominant hand Dominant hand Value of p 

        Ruler drop test 14.35±3.183 12.65±4.283 0.0019 

Dominant right eye/dominant left eye Dominant right eye Dominant left eye Value of p 

        Ruler drop test-non-dominant hand 13.77±3.113 15.43±3.259 0.2778 

        Ruler drop test-dominant hand 12.08±3.523 13.71±5.589 0.7801 

        Hand-eye coordination test  15.54±3.382 14.71±4.572 0.6509 

Gender comparison Female gender Male gender Value of p 

        Ruler drop test-non-dominant hand 13.27±3.663 15.67±1.936 0.0289 

        Ruler drop test-dominant hand 12.09±5.049 13.33±3.279 0.3025 

        Hand-eye coordination test  14.73±3.823 15.89±3.756 0.5044 

Age comparison r Coefficient  Interval of 
confidence 

Value of p 

        Ruler drop test-non-dominant hand -0.01926 -0.4580 to 0.4270 0.9358 

        Ruler drop test-dominant hand -0.1145 -0.5303 to 0.3456 0.6307 

        Hand-eye coordination test  0.1803 -0.2850 to 0.5769 0.4467 

Height comparison r Coefficient  Interval of 
confidence 

Value of p 

        Ruler drop test-non-dominant hand -0.1266 -0.5390 to 0.3348 0.5949 

        Ruler drop test-dominant hand -0.2029 -0.5923 to 0.2633 0.3909 

        Hand-eye coordination test  0.3274 -0.1347 to 0.6726 0.1588 

Weight comparison r Coefficient  Interval of 
confidence 

Value of p 

        Ruler drop test-non-dominant hand -0.06684 -0.4948 to 0.3872 0.7795 

        Ruler drop test-dominant hand -0.01131 -0.4517 to 0.4335 0.9623 

        Hand-eye coordination test  0.2861 -0.1792 to 0.6468 0.2214 
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The next phase of the research was to statistically compare the medians of the 
sample, considering non-dominant hand/dominant hand, dominant eye 
right/dominant eye left, gender comparison, age comparison, height comparison, 
and weight comparison. 

Using the t-student test for paired data, for the ruler drop test dominant vs. non-
dominant hand, p <0.05, it was observed that there was a statistically significant 
difference (p=0.0019) between the mean values in the ruler drop test in the two groups. 

Another statistically significant difference was found using the t-student test 
for paired data, for the ruler drop test non-dominant hand comparing males to 
females (p=0.0289) between the mean values in the ruler drop test 2 groups.  

No other statistical difference was found in the non-dominant hand/dominant 
hand, dominant eye right/dominant eye left, gender comparison, age comparison, 
height comparison, and weight comparison for the ruler drop test non-dominant 
hand, Ruler drop-dominant hand in hand-eye coordination test.  

  
Discussion  
In these experiments, the subjects were asked to catch a tennis ball moving 

towards them. These conditions are more natural than some experimental protocols 
because the subjects intercepted an unpredictable moving target and started their 
free-will movement. Our analysis focuses on the coordination model of eye and hand 
movement in this task, predicting the degree of target movement and the factors 
that determine the initiation of interception (Mrotek and Soechting, 2007). 

Improved hand-eye coordination (EHC) is associated with greater 
participation in physical activity. No longitudinal study examined the change in 
discarded-captured EHC from childhood to adolescence. We investigated the 
development of EHC with a control test of objects from childhood to mid-
adolescence in boys and girls. Rated at 8, 10, 12, and 16 years of age, EHC is 
measured as the overall success rate of the wall capture test. The test includes 40 
trials of increasing difficulty, determined by the increase in distance from the wall 
and the transition from catching the ball with both hands to catching the ball with 
one hand. The results are processed and modeled by generalized linear mixed 
logistic regression analysis. EHC improves with age, from childhood to mid-
adolescence, although boys are better at every age group (p <0.001). Models of 
change in EHC with increasing age varied depending on the degree of pregnancy 
difficulty (p <0.001); the skill of throwing and catching with both hands develops 
earlier than throwing and catching with one hand in both sexes. EHC for boys was 
better than for girls from 8, and male competence was maintained until mid-
adolescence. The competence of two-handed throwing and catch rates has 
developed faster than one-handed throwing rates for both sexes (Lenon et al., 2015). 

Our experiments show that people make the same kinds of compromises 
made in the visual routines model. When pouring the coffee, the subjects stop at a 
fixed distance from the top of the cup and have minimal deviations between the 
level in successive fillings, suggesting the use of standard procedures. Also, as our 
model shows, most of this variance can be explained as noise in an image matching 
process. In making sandwiches, subjects present very similar ordering tasks so that 
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their performance can be easily captured by a decision-making process based on 
behavioral routines that contain alternative ordering tasks (Yi and Ballard, 2009). 

Often used in high schools and colleges as a portion of a pack of sports 
performance assessment tests, the ruler drop test needs the sportsman to grab the 
falling ruler; then the clinician calculates the dimension or range of the ruler 
traveled when caught to provide a simple measure of clinical response time. The 
clinical utility of the ruler drop test has been previously studied. The researchers 
confirmed that this clinical reaction time test could be part of a multifaceted 
contusion assessment battery and a possible way to track recovery from a head 
injury. The ruler drop test has an acceptable test-retest reliability, which compares 
favorably with computerized reaction time measures. 

The simple reaction time decreased (i.e., improved) after repeated 
evaluations, and the foremost pronounced improvement happened between the 
primary two test sessions. Between the first and second tests, the reaction time was 
reduced by almost seven milliseconds; the overall enhancement among the first and 
tenth meetings was nearly 13 milliseconds. To some extent, these data are parallel 
to the data reported in the previous study: between the initial and subsequently 
modified ruler drop tests, the simple reaction time improved by approximately 11 
milliseconds. Unfortunately, based on the data of the 2 test phases alone, 
researchers cannot determine whether the reaction time will continue to improve 
with additional exposure (Eckner et al., 2011). 

All experiment investigations possess restrictions that affect the generality of 
the results due to the methods used. The various methodological limitations of our 
investigation include the fact that participants were not questioned at all during the 
study about their motivation levels. According to reports, the ruler drop test is an 
essentially motivational task, and we assume that the motivation level remains 
constant throughout the research process. In addition, we did not control or monitor 
participants’ diets, fatigue levels, or amount of sleep, all of which are known to affect 
reaction time (Cote et al., 2009; Hernandez et al., 2007; Jauch-Chara et al., 2010; Van 
den Berg and Neely, 2006). 

In summary, the ruler drop test is easily affected by practice; therefore, 
practitioners who use this test for diagnostic purposes or pursuit recovery after 
concussions should consider taking at least one practice session before determining 
the patient’s baseline (Del Rosi et al., 2014).  

Our hands are essential tools for our daily lives, and we can use them with 
grace and skill. To do this, we need to bring them to the right place at the right time. 
The example of catching a ball can illustrate this. The hand must be positioned at the 
meeting point at exactly the right time to catch the ball successfully. Moreover, she 
must be ready for the catch, with her fingers closing around the ball before the 
moment of contact, or she will not be able to catch it. Too, the level of physical and 
useful improvement of children (Szabo and Sopa, 2020a; Szabo and Sopa, 2020b; 
Szabo and Sopa, 2020c) is an important aspect in improving eye-hand coordination, 
reaction speed, agility, balance and motor abilities in general (Pomohaci and Sopa, 
2017a; Pomohaci and Sopa, 2017b; Sopa and Pomohaci, 2017; Sopa and Pomohaci, 
2018a; Sopa and Pomohaci, 2018b).  
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If the speed of the hand during a touching motion is plotted as a function of 
time, it can be seen that the tangential velocity curve is bell-shaped. The touch of the 
movement is continuous with a single top speed. In the last part of the touch 
movement, the speed is lower when the hand is close to the target. This indicates 
that the touch movement is programmed before the onset of the high-level 
movement (Brigit, 2006). 

 
Conclusions 
The differences observed in the research, based on statistics, indicate that 

significant results were obtained when comparing the dominant hand with the non-
dominant one, confirming the hypothesis regarding the agility of the dominant hand. 
Another aspect of significant significance is given by the differences between the 
genders, the female having a higher reaction speed when using the non-dominant 
hand than the males. 

Finally, although we found that the reaction time data started to apply after 
the first test session, it remains unclear how long the effects of the practice persist. 
Therefore, future researchers should try to determine whether there is a limit to 
how long the effects of the practice are maintained.  
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Abstract. After the 2nd World War, for the first time after 7 decades, sports in general, and 
amateur football in particular, are facing a new global challenge generated by the 
coronavirus (COVID-19) pandemic. Pre-pandemic football season 2019/2020 held on the field 
only for the first part (690 teams; 781 games), was suspended at the beginning of March, 
2020. This situation generated an uncertain 5-month break until the first official games in 
play-offs (1-9 August, 2020) in wich only 46 teams (6.6%) in total actually participated. In a 
state of global uncertainty, to the suggestion of RFF, the 42 county football associations were 
“invited” to identify new solutions in order to “finalize the season”, by declaring, or not, a 
champion team, another team for the national phase of Romania’s Cup and a county 
representative for the 3rd league play-off. With the help of statistical information provided by 
county structures, with the spatial analysis of statistical data reported and analyzed on local 
and regional level, were analyzed the created situations and, especially, the consequences 
generated by the pandemic situation upon amateur football in Romania illustrated by maps.   
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Introduction 

“Freezing” the amateur football competitions at the beginning of March, 2020, 
had consequences upon the small football by entering in a sequential improvisation 
stage, with attempts to resume the competitions, be them singular or regional, with 
strategies applied on the County Football Association (CFA)1 level in cooperation 
with the Romanian Football Federation (RFF)2, in order to provide relationships 
between competition systems. The topic of this study refers to the finality of the 
2019/2020 pre-pandemic season, interrupted on the beginning of March, 2020, 
after the tournament (781 games) which took place 690 football teams in the 
august-september of 2019. Having as support the maps of administrative territorial 
units (ATU-s) and localities with engaged teams, there are analyzed the applied 
strategies, the territorial systemic relationship and the typology of regional 
competition systems, the regional and local consequences and particularities of 
participating clubs from Romania. 

 
Methodology 
Elaborating a data base with statistical information referring to the 

competitions which took place in the 2019/2020 pre-pandemic season, taken from 
the archives of clubs, county football associations (CFA)1, Romanian Footbal 
Federation (RFF)2, etc, represented the first step of our endeavor. In order to manage 
such a complex data base which includes information referring to the number of 
clubs, teams, competition type, human resource (senior players), we used as 
cartographic reporting basis the administrative-territorial units (ATU) of county type, 
of ATU type (cities, towns and communes) and urban and rural localities. The 
complexity of spatial analysis (Bale, 2003; Sam and Hughson, 2010; Ilieș et al., 2014; 
Murphy, 2019) was dwelt with by the use of certain tools such as geographic 
information systems (GIS), ArcGis program. With the help of this program and the 
help of geographical and interdisciplinary analysis and synthesis methods used in 
similar studies (Reilly and Gilbourne, 2003, Ilieș et al., 2015; Kozma, 2015; Gartner 
and Huang, 2016; Ilieș et al., 2016a; Herman et al., 2016; Kijewski and Wendt, 2019, 
we have managed to represent graphically and cartographically (Dehoorne et al, 
2019; Ilieș and Caciora, 2020), under the form of spatial and temporal analyses 
(Conner, 2014; Ilieș et al. 2016b; 2016c; Robinson et al., 2017; Raisch, 2018; the 
results of the combinations between the used items illustrated by the maps. 

 
Analitical component 
There are analyzed series of data referring to: the finality of the 2019/2020 

“pre-pandemic” season, which took place only partially, with scarce attempts of 
competition organization and “survival” and the territorial impact upon the amateur 
football from Romania.  

 
2019-2020 competition season. Usually with a different start from one 

county to another (depending on the geographical position (fig.1; tab.1), the number 
of enrolled teams, the CFA’s strategy to promote football, the geomorphological 
(fig.1) and climatic conditions, as well as the vacation season for amateurs, it takes 
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place from August to September and the tournament ends, the latest, at the 
beginning of December. Unfortunately, the threat of coronavirus pandemic, more 
and more obvious in the European space at the turn of the year, proved to be a 
reality with negative effects upon the human community and without the 
perspective of “eradication” on short term. Facing an “unknown opponent”, the 
sports have been affected on all levels (Margvelashvili, M., 2021), and that includes 
football as well (Rico-Gonzales, 2021). The spring season (2019/2020 return 
matches) was resumed in 28 counties for one or two stages (suspended on the 
beginning of March), situation which continued until the summer of 2021 when, 
after almost two years of waiting, amateur football “partially came back to life”. 

Organized on 2-3 hierarchical levels (league 4-6), amateur football 
distinguishes itself from one county to another, depending on the number of 
inhabitants, football tradition, economic potential, sports infrastructure, etc. The 
2019/2020 pre-pandemic season, on the level of elitist league of organizing amateur 
football (league 4), included, from the 42 territorial administrative units, a number 
of 690 senior teams, encompassing around 13,800 amateur football players (an 
average of 20 players per team). It is important to mention that for amateur football, 
the title of county champion (League 4) and winner of Romania’s Cup, county level, 
represent the two major trophies on this level. 

The pandemic situation which “covered” the world (Mc Curry, 2020) and 
Europe3 (Colluci et al., 2020) led to blocking the amateur football competitions in 
the spring of 2020 (starting with the beginning of March). In a situation with very 
many unknown variables, the chances of resuming amateur competitions decreased 
as the virus made more and more victims. Still, in order to ensure the cohesion 
between amateur, semi-professional and professional football (resumed with 
considerable sacrifices) at the proposal of the RFF, certain county structures (CFA-
s), with modified rules and adapted to the situation, tried to finalize the edition 
begun before the pandemic. 

On the level of the 42 county structures (NUTS 3) which manage amateur 
football in Romania, the 2019/2020 football season practically ended in 14 counties 
after finishing the tournament at the end of the year 2019. In 28 counties (67%; 
fig.1), the football activity was resumed in February (22)-March (7), 2020, but for at 
most one (15 counties), two (10 counties) or three stages (4 counties) because, 
starting with beginning of March, it was imposed the ceasing of all amateur sports 
competitions. Other counties also tried to provide a competition form to the unusual 
championship finality, but they gave up out of objective reasons, out of which the 
most important was the impossibility to respect the sanitary4;5 and financial 
conditions generated by the sanitary protocol imposed by the RFF and Ministry of 
Sport and Youth (MSY). To this it is added the lack of documents which should prove 
the official status of football club certified by Sport identify certificate (SIC) and MSY. 

The effects of this situation, with consequences on the map of amateur football 
during the pandemic, show the lack of coherent strategies on national level. Each 
county structure identified “emergency solutions” with the declared purpose to send 
one team in the 3rd league’s play-offs. 
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Under these uncertain circumstances, after a break of almost 5 months 
(March-July), in an extremely critical sanitary situation on national and global level, 
to the suggestion of the RFF, the county structures tried to finalize, somehow forced, 
the competition and to send a team to the play-offs for the 3rd league. It was an 
optional request from the RFF, without being mandatory that the respective team 
should be also declared the county champion, but which, in Romania, generated a 
territorial option mosaic. The spatial analysis shows a variety of decisions 
depending also on the competition complexity established at its beginning: simple 
championship, championship with play-off and play-out, organization on one (33 
counties), two (7 counties: Bacău, Bistrița-Năsăud, Caraș-Severin, Dolj, Giurgiu, 
Harghita, Maramureș, Neamț) or three series/groups (2 counties: Satu Mare and 
Vrancea) with participation of 46 teams. In some counties, such as Maramureș, the 
two series of league 4 are determined by the relief conditions, the Oaș-Gutâi-Țibleș 
mountain range separating the two depression spaces from North to South, the 
access being made through passes situated at 1,000m altitude (fig.1). 

 

 
Figure 1. Maramureș County with central mountain barrier (Igniș-Gutâi-Țibleș) between 

North and South series of 4th fotball league (data source: 1; CFA Maramureș, 2020) 
 

The forced break, the main enemy of the competition. For 42 counties, the 
date of March 7 suspended all amateur competitions, the break until the play-offs 
being of 5-9 months. Medically and sportively, on this level, it is extremely difficult 
to manage and protect the situation, if we refer to the “sports performance” of the 
implied human resource, especially players. The situation becomes even more 
complicated for 8 counties which finalized the tournament in November, the forced 
break being of 9 months. Under these circumstances, the absence of athletes’ regular 
medical checkup, together with the effects of the virus, those who identified 
solutions to finalize the competition took an important risk regarding the athletes’ 
health condition (Buhaș et all, 2018; Dragoș et all, 2019; Primorac et al., 2020).  
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Table 1. Romania. The situation at the level of the 4th league championships from the 42 CFAs  
(data sources:1; 2)  

No County 
Footbal team ranked 

1st, 2nd or 3rd 

No of 
Place 

in  
ran- 
king 

Stages 
played 

Decision to 
declare the 

champion by  
Aban 
-don 

Champion 

To the 
promo-

tion  
play-off serie teams Place 

By 
play-off 

1 Alba CS Ocna Mureș 1 15 1 16 x   C B 

2 Arad Victoria Zăbrani 1 16 1 15 x   C B 

3 Argeș Voința Budeasa 1 20 1 22 x   C B 

4 Bacău 
ACS Viitorul Curița 

2 
12 1 15  X  C B 

Dinamo Bacău 12 1 15  X    

5 Bihor CAO 1910 Oradea 1 16 1 15 x   C B 

6 
Bistrița 
Năsăud 

Silvicultorul Maieru 
2 

8 1 12   X 
NO NO 

Progresul Năsăud 7 1 11   X 

7 Botșani Dante Botoșani 1 1 1 14 X X  C B 

8 Brăila 
ACS Victoria Traian 

1 11 
1 

17 
  X   

ACS Sportul Chiscani 2  X  C B 

9 Brașov 

FC Precizia Săcele 

1 16 

1 

16 

 X X   

Corona Brașov 2  X  C B 

ACS Colțea 1920 Brașov 3  X    

10 București CSA Steaua București 1 16 1 18 x   C B 

11 Buzău CSM Râmnicu Sărat 1 18 1 20 x X  C B 

12 Călărași 

Venus Independența 

1 18 

1 

20 

x   C  

AFC Unirea Mănăstirea 1   X   

ACSM Oltenița 3 x    B 

13 
Caraș 
Severin 

ACS Progresul Ezeriș 
2 

9 1 14  X  C B 

ACS Rapid Buchin 9 1 13   X   

14 Cluj 

ACS FC Someșul Dej 

1 14 

1 

15 

 X  C B 

ACS Florești 2   X   

ACS Suporter Cluj N 3  X    

15 Constanța 

Viitorul Fântânele 

1 18 

1 

20 

  X   

CS Năvodari 2   X   

Gloria Albești 3 x   C B 

16 Covasna ACS Sepsi OSK 2 1 14 1 16 x X  C B 

17 Dâmbovița ACS Roberto Ziduri 1 18 1 18 x X  C B 

18 Dolj Unirea Tricolor Dăbuleni 1 16 1 17 x   NO B 

19 Galați Avântul Valea Mărului 1 14 1 14 x   C B 

20 Giurgiu 

AFC Victoria Adunați 
Copăceni 

2 

16 1 18   X   

CS Argeșul 2009 
Mihăilești 

16 1 18 x   C B 

21 Gorj ACS Știința Turceni 1 14 1 14 x   C B 

22 Harghita 
CS Gheorgheni 

2 
10 1 13 x   C B 

AS Sporting Odorhei 14 1 13   X   

23 Hunedoara CSM Jiul Petroșani 1 11 1 19 x   C B 

24 Ialomița 
AS Bărăganul Ciulnița 

1 15 
1 

17 
 X  C B 

Victoria Țăndărei 2  X    

25 Iași Unirea Mircești 1 16 1 17 x   C B 

26 Ilfov AS Viitorul Domnești 1 12 1 11 x   C B 

27 Maramureș 

CSM Sighetu Marmației 

2 

11 1 13  X    

CS Progresul Șomcuta 
Mare 

13 1 14  X  C B 
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28 Mehedinți 
CS Recolta Dănceu 

1 12 
1 

11 
   NO  

CS Strehaia 2 x    B 

29 Mureș CS Unirea Ungheni 2018 1 12 1 13 x   C B 

30 Neamț 
AS Bradu Borca 

2 
12 1 13 x   C B 

Victoria Horia 12 1 13   X   

31 Olt CSO Petrolul Potcoava 1 15 1 17 x   C B 

32 Prahova CSO Plopeni 1 16 1 16 x   C B 

33 Sălaj Sportul Șimleul Silvaniei 1 11 1 14 x   C B 

34 Satu Mare 

CSM Satu Mare 

3 

14 1 12 x   C B 

Talna Orașu Nou 11 1 11   X   

Recolta Dorolț 12 1 16   X   

35 Sibiu 

CS Măgura Cisnădie 

1 17 

1 

19 

 X  C B 

ACS FC Avrig 2   X   

Păltiniș Rășinari 3  X    

36 Suceava CSO Siretul Dolhasca 1 14 1 15 x   C B 

37 Teleorman CS Unirea Țigănești 1 16 1 18 x   C B 

38 Timiș CS Avântul Periam 1 18 1 18 x   C B 

39 Tulcea Pescărușul Sarichioi J 1 9 1 10 x   C B 

40 Vâlcea ACS Minerul Costești 1 12 1 19 x   C B 

41 Vaslui Sporting Juniorul Vaslui 1 13 1 14 x   C B 

42 Vrancea 

Sportul Ciorăști 

3 

6 1 10  X  

NO 

 

Victoria Gugești 5 1 8  X  B 

CS Panciu 5 1 8   X  

 TOTAL   690  781    39  

 

 
Figure 2. Romania. Sezon(s), no of teams, no of series and no of stages played in league 4 

sezon 2019-2020 (data sources: 1) 



Alexandru ILIEȘ, Jan A. WENDT, Olivier DEHOORNE, Codruț G. BULZ  
                                                                                          doi.org/10.30892/gss.1506-078 

 

 82 

The figure 2 generated by the territorial relationship between the competition 
break and specific activity, shows this risk which, in the absence of proper training 
conditions, could lead to severe situations regarding the athletes’ health. The longest 
competition breaks ocuured in the following counties: Ilfov (10), Maramureș (10), 
Tulcea (10), Arad (9), Botoșani (9), Vrancea (9), Covasna (8), Dâmbovița (8), 
Mehedinți (9), Vâlcea (7), and the longest seasons were in Argeș (22 stages, 5 
months break), Buzău (20; 5), Hunedoara (19; 5), Teleorman (18; 5), Timiș (18; 5); 
Constanța (20; 5), Călărași (20; 5). In Bistrița Năsăud County, after playing 12 stages 
in each of the two series, on the 24th of November, 2019, the championship ended 
for good, being the county, which did not send any team to the play-off and neither 
did it declare any champion team6. 

 

Designating the champion or the team participating in the play-off. While 
waiting for a more favorable sanitary situation for resuming the competition, the 
organizing bodies of the counties (CFA/AMB) had to “improvise” in this respect. 
Thus, several situations occurred (Tab.2; Fig.3): 

 

 

Figure 3. Romania. The situation at the level of the 4th league championships from the 42 
CFAs (data sources:1; 2)  

 

-Most counties decided “the champion” based upon its sports merits, that is 
the ranking at the moment the competition stopped (the beginning of March, 2020). 
The decision was easier in the case of championships with a single series and where 
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there were points or score differences between the highest-ranking teams. There 
were 35 counties in this situation (83.3%). 

-A qualifying tournament with first ranked teams took place in 5 counties 

(11.9%): Brăila, Brașov, Cluj, Ialomița and Sibiu. In all cases there were teams which 

declined their participation or withdrew during the tournament because of sanitary 

or financial protocols, or because of the lack of perspective to reach the play-off7. 

There were teams which did not meet the RFF’s requirements (Certificate of Sport 
Identify; financial sustainability), condition which could have been solved in a 

regular championship. 

-Some play-off matches were played by the first ranked teams on level series 

in 6 counties (14.2%): Bacău, Caraș-Severin, Giurgiu, Harghita, Maramureș and 

Neamț. 

-In Bistrița-Năsăud, the only one on national level, the CFA did not designate 

any champion team, out of the winners of the two League 4 series, to participate to 

the play-off for League 3, practically ending the competition on the 24th of 

November, 2019. 

-After the teams ranked on the first two places, the teams situated on the 2nd 

place in Mehedinți and 3rd place in Călărași were designated to participate, without 

being designated county champions; 

-In Constanța County, the teams ranked on the first two places abandoned and 

the team from the 3rd place, Gloria Albești, was declared champion and participant in 

the play-off; 

-After the play-offs between the teams ranked on the first two places, the team 

on the 2nd placed became champion and participant to the play-off in Brăila and 

Brașov Counties; 

-In 4 counties: Bistrița Năsăud, Dolj, Mehedinți and Vrancea, the title of county 

champion for the 2019/2020 season was not awarded; 

-The longest seasons with the most matches were in the following counties: 

Argeș 22 (20 teams) and 20 in Buzău (18), Călărași (18) and Constanța (18), and the 

least matches were played, 11 in each county, in Bistrița Năsăud (8), Ilfov (12), Satu 

Mare (13), Tulcea 10 (9) and Vrancea 8 (5) etc; 

-In 12 counties the championship was not resumed in spring, the break being 

a much longer under these circumstances, up to 9 months; 

-For the play-off organized at the beginning of August, the CFA-ssent 41 teams, 

except Bistrița Năsăud, which fought for the 14 places with promotion possibility. In 

the end, in order to complete the L3 series, 2020/2021 season, other teams from the 

2nd and 3rd places from the qualification groups were also invited, the number of 

teams which got in the 3rd league in the following season being of 25 (61%) out of 41 

participating (tab.2). 
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Regional architecture of the 3rd league promotion play-off 
 

Table 2. Romania. Participating teams, dam groups and their performance (data source: 8) 

 Region County Team 1 Team 2 Team 3 

1 A North-West  Bihor, Cluj, Satu Mare CSM Satu Mare ACS CAO 1910 Oradea ACS FC Someșul Dej 

2 B North-West 
Bistrița-Năsăuda;b, 
Maramureș, Sălaj 

CS Progresul 
Șomcuta Mare 

CS Sportul 2007 Șimleu 
Silvaniei 

No team 

3 A North-East Iași, Neamț, Suceava ACS Bradu Borca CSO Siretul Dolhasca CS Unirea Mircești 

4 B North-East Bacău, Botoșani, Vaslui CS Dante Botoșani Sporting Juniorul Vaslui AFCS Viitorul Curița 

5 A South-East Brăila, Galați, Vrancea ACS Sportul Chiscani CS Avântul Valea Mărului CSL Victoria Gușești 

6 B South East Buzău, Constanța, Tulcea CSM Râmnicu Sărat CS Gloria Albești Pescărușul Sarichioib 

7 A South Călărași, Ilfov, Prahova ACSM Oltenița CSO Plopeni ACS Viitorul Domnești 

8 B South 
București, Ialomița, 
Giurgiu 

CSA Steaua 
București 

AS FC Bărăganul 
Ciulnița 

CS Argeșul Mihăilești 
2009 

9 A South-West Argeș, Dâmbovița, Dolj ACS Voința Budeasa ACS Roberto Zidurile Unirea Tricolor Dăbuleni 

10 B South-West Olt, Teleorman, Vâlcea CSO Petrolul Potcoava ACS Minerul Costești CS Unirea Țigăneștib 

11 A West Arad, Gorj, Caraș-Severin ACS Progresul Ezeriș ACS Știința Turceni CS Victoria Zăbrani 

12 B West Hunedoara, Timiș, Mehedinți CS Avântu Periam CSM Jiul Petroșani CS Strehaiab 

13 A Center Covasna, Mureș, Sibiu 
CS Unirea Ungheni 
2018 

CS Măgura Cisnădie 
ACS Sepsi OSK 
Sfântu Gheorghe 2 

14 B Center Alba, Brașov, Harghita CSM Corona Brașov CS Ocna Mureș CS Gheorgheni 
Note: XX Xxxxx– teams that promoted to the 3rd league; 
            XX Xxxxxx – teams participating in the promotion play-off but not able to be promoted to league 3; 
            XX Xxxxxx – teams which did not participate in the league promotion 3 play-off due to the medical expenses needed to comply 
with the medical protocol. 

 

 
Figure 4. Romania. Promotion play-off groups, participating teams and their performances  

(data source: 6) 

                                                           
a Bistrita-Năsăud County did not designate the champion for the 2019/2020 season and no representative to the promotion play-off 

to the 3rd league6; 
b Counties with teams designated champions but which did not participate in the league promotion 3 play-off due to the medical 

expenses needed to comply with the medical protocol. 
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The situation identified on the RFF level in the first stage was the 
configuration of some regional groups within the development regions, grouping 3 
county representatives/champions on geographic criterion. 14 groups resulted with 
3 teams each (table 2; fig.4), with 2 games each and a group with teams (North West 
B7;8) during the period 1-9 August.  

The first 14 teams ranked qualified directly in 13, while other 7 teams from 
the 2nd place, with best ranking line were to complete the list of 21 promoted teams. 
Finally, there were 25 teams promoted to complete the 3rd league series. The spatial 
analysis emphasizes certain aspects with local and regional impact upon the 
amateur football map (L4) and semi-amateur (L3) from Romania: 

-Since the RFF established that in the pre-pandemic season no team from 
league 3 would be demoted, the 25 CFA-s/counties “lost” a team each, usually the 
best one and with financial resources, for the 3rd league semi-professional 
competition; 

-On ATU-s level, the county representative teams had the headquarters in 7 
cities, county residence, 18 towns, 15 villages, commune residence and two more 
villages: Zidurile (841 inhabitants) from Odobești commune (Dâmbovița) and Curița 
(725 inhabitants) from Cașin commune (Neamț); 

-According to the table and results, 14 teams prevailed from 9 towns and 5 
communes, taking the first place in groups; 

-If Bistrița Năsăud County did not designate any team representative for the 
county, the teams designated by the counties Tulcea, Teleorman and Mehedinți did 
not participate to the play-off in groups because of the medical protocol5; 

-Out of the 41 represented localities, only Bucharest (L1), Botoșani (L1), 
Brașov (L3) and Dej (L3) also had other teams in the upper leagues; 

-Out of the 41 participating teams, 25 were promoted to the 3rd league. In A 
North-West and A-Center groups, all 3 teams participating to the play-off were 
promoted. Out of other 8 groups, 2 teams were promoted from each, from 3 groups, 
one team and from A South-West group, no team was promoted because of financial 
and sanitary protocol reasons. 

 

Conclusions 
The 2019/2020 pre-pandemic amateur football season was the first, after 52 

uninterrupted editions, in a situation very difficult to manage for the 690 clubs and 
organizing bodies from the “small football”. On the level of the 42 county 
associations, after a complete tournament and maximum 3 stages in retour, the 
football competitions stopped in 30 counties, on the beginning of March, 2020, 
played 781 stages. After a forced break of 5 months (34 counties) and of 9 months (8 
counties), to the RFF’s suggestion, the county structures “identified” original 
solutions in July, in order to have a team in the play-off for the 3rd league. In most 
cases, in 35 counties, the teams situated on the first place were declared county 
champions on the 7th of March and were designated to represent the county in play-
offs. There were play-offs in other 5 counties between 2 or 3 series winner teams or 
ranked on the first places. During the play-offs, some teams gave up out of financial 
reasons or because of not respecting the sanitary protocol. In 4 counties, the 
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champion title was not awarded and in 5 counties, the teams ranked 2nd or 3rd were 
declared champions and/or participants in play-offs. At the same time, the economic 
strength of urban areas is reflected, on this level as well, in the fact that out of the 41 
participants in play-offs, 17 (41.4%) came from the rural area. Still, the biggest 
problem, with impact on emphasizing the disappearance phenomenon of teams, 
remains the forced break, also with medical and sportive effects. In reality, only 46 
teams ”come-back” on the pitch to play in July. With all the sportive and financial 
effort to respect the sanitary protocol, out of the 41 county representatives, regional 
play-off participants “in 3” (2 games each), 25 teams succeeded to play in the first 
“full-pandemic 2020-2021 league 3 season”. For the following period, the highest 
challenge remains the health issue generated by the virus, but the prolonged sports 
break and the “thresholds” of the medical protocol are difficult to overcome on 
amateur sports level.  
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