
Physical Activity Review, vol. 9(1), 2021 www.physactiv.eu 
  

_____________________________________________________________________________________ 
100 

 

 

 
 Original Article 

 

doi: 10.16926/par.2021.09.12 
 

 

The effect of circuit training on physical fitness and 
archery accuracy in novice athletes  

 
Susanto 1ABCDE, Siswantoyo 1ACD, Yudik Prasetyo 1CE, Himawan Putranta 2ADE 

 
1Department of Sport Sciences, Graduate School, Yogyakarta State University, Indonesia 

2Department of Educational Sciences, Concentration of Physics Education, Graduate School, 
Yogyakarta State University, Indonesia 

 
 

Authors' Contribution: A – Study Design, B – Data Collection, C – Statistical Analysis, D – Manuscript Preparation, E – Funds Collection 
_________________________________________________________________________________________________________________________________________________________________ 

 
Abstract 
 
Introduction: Physical condition is one of the most important factors in supporting archery. the better 
the physical condition, the better the concentration to support accuracy in archery. Concentration in 
archery is the ability to target targets accurately. Purpose: The purpose of this study was to determine 
the effect of circuit training on improving physical fitness and archery accuracy in novice athletes. 
Materials and Methods: Participants were 20 novice athletes, aged 10 to 12 years. Quasi-experimental 
research design, using two group pretest-posttest design. The method of collecting data on physical 
fitness uses the Indonesian physical fitness test (IPFT) aged 10-12 years and the accuracy test is by 
shooting arrows at the target. Data analysis used paired sample t-test, to determine differences in 
variable groups of men and women. The analysis results showed no difference if the significant value 
was less than 0.05 (p<0.05). Before analyzing the data, a prerequisite test was carried out which 
included the Shapiro Wilk normality test and the variate homogeneity test using the Levene's test. 
Results: The results showed that there was a significant increase in physical fitness in the male and 
female groups. Therefore, there was a significant improvement in the accuracy of archery shots in the 
male and female groups. The study concluded that circuit training is effective for improving physical 
fitness and archery accuracy in novice athletes. 
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INTRODUCTION 
 

Physical condition is one of the important factors in supporting archery, the better the physical 
condition, the better concentration and more precise in the accuracy of archery. Concentration in 
archery is the ability to aim accurately at targets. This integration is very important in archery. In this 
case both eyes will tell you where to release the arrow. One indicator of good physical condition can be 
seen from the level of physical fitness. In early childhood 10-12 years have begun in physical coaching, 
therefore the exercise menu needs to be adjusted to one's age [1]. For early childhood training 
programs that are provided, use the best training load that is with his own weight, because at that age 
children are still developing. A very common way to assess the state of physical ability is to determine 
based on diagnostic tests [2,3]. Based on this problem, it is clear that physical condition especially for 
beginner athletes is very important. So researchers need to improve the components, strength, 
endurance of arm muscles, endurance of leg muscles, endurance of finger muscles so that it affects the 
accuracy of archery. According researchers the factors that influence the style or accuracy of aiming 
are physical conditions, concentration, and technique [4,5]. The right and correct archery technique is 
very supportive of optimal performance. With the mastery of proper and correct archery techniques 
will enable the consistency of archery movements both in training and competition. High technical 
ability is very helpful in directing arrows to the target. Technical advances around bows and arrows 
and the availability of new materials have increased the accuracy of aiming and being consistent in 
archery [6,7].  

The training program proposed by JP O'Shea, was carried out with 8 training stations [8,9]. Each 
training station consists of exercises conducted for 45 seconds, and repetition of the exercise between 
15-20 times, rest time at one station, before moving to the next station is 1 minute or less. The training 
circuit program proposed by ELFox is done 6-15 times the training station [10,11]. One exercise at the 
station is completed in 30 seconds. The circuit completes between 5-20 minutes, with each station 
resting period being according to Reneker et al., circuit training is an exercise program consisting of 
several stations and at each station the athlete performs the type of exercise that has been determined, 
complete when an athlete has completed training at all stations according to the training dose and a 
predetermined time, circuit training is usually with an individual load approach, because each 
individual has different abilities that cannot be compared [12]. This fact gives us an effective concept 
for carrying out circuit training, which allows alternatives for beginners and advanced participants 
from the main forms physical demand eg general endurance, maximum strength ility, considered when 
choosing exercises, every person can have a good time [13,14]. Another opinion about circuit training 
is a form of exercise consisting of a series of sequential exercises, designed to develop physical fitness 
and skills related to a particular sport. Several studies so far have examined the effects of adaptive 
physical activity circuit training programmed to improve cardiorespiratory fitness, strength and 
balance of leg muscles [15,16]. From various opinions about circuit training, it can be concluded that 
circuit training is a form of training program consisting of a series of sequential training posts, with the 
aim of training physical conditions. From various theories about circuit training, by looking at age and 
physical ability considerations, the circuit training program is made for archery beginners aged 10-12 
years with a total of 5 training items, or 5 training stations. One training at the station is completed in 
30 seconds. One circuit completes between 5-20 minutes, with a rest period for each station is 15-20 
seconds. The following form of circuit training for beginners aged 10-12 years.   

Physical fitness is defined as the ability to do work efficiently, without causing significant 
exhaustion [17,18]. In general what is meant by physical fitness is physical fitness, which is the ability 
of someone to do their daily work efficiently without arising from excessive fatigue so that they can 
still enjoy their free time. Fitness training involves the use of physical activity to increase the 
functional capacity and efficiency of the body. Other outocomes that are generally accepted goals of 
fitness activities are caloric expenditure, weight management, stress management, social 
interaction, decreased risk of ill health, enhaced self- image, and feeling good [19,20]. There are 
several terms used for the same purpose as physical fitness, namely physical fitness, physical ability, 
physical harmony. All that is intended to translate the original term that is physical fitness. A person 
who is said to be fit is characterized by a body that does not contain much fat tissue, strong bones, 
strong muscles, and has joints that have good flexibility and high respiratory endurance [21,22]. From 
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some of the opinions above, it can be concluded that physical fitness is the physical ability of a person 
in carrying out daily activities without causing significant fatigue, so that he can still do other 
activities. In addition to traditional forms of daily physical exercise, various types of physical exercise 
are quite interesting and more interesting than regular forms of exercise [23,24].  

Accuracy is defined as a person's ability to make voluntary movements for a purpose, for 
example in the implementation of shootings (archery). Accuracy is about right on target, for example 
throwing a ball with a predetermined target. Accuracy is the similarity or closeness of the 
measurement results to the actual figures or data [25,26]. Regarding the target in the sport of archery 
in question is how one can shoot the aiming arrow or release the arrow aimed at the target specified in 
archery. So, accuracy is a follow-up movement carried out by the archer in aiming at the target for the 
purpose of getting the best score. In addition, aiming with your eyes closed and deliberately 
concentrating on the follow-up phase of aiming will help. close to the backstop, relax, let the bow shoot, 
and don't move your bow's hand until far after the arrow impacts the target [27]. Accuracy in the sport 
of archery means accuracy in directing arrows at the target as precisely as possible, with the hope of 
getting good results. The accuracy of archery is influenced by several things, including physical 
condition, technique, and concentration. In archery, concentration plays a very important role, because 
archery is related to accuracy when aiming arrows at the target. So training and concentration in 
beginner archery athletes need to be trained so that higher concentration, more confidence and 
improve aiming accuracy.  
 

METHODS 
 
Participants 

The participants are novice athletes aged 10 to 12 years who sit in grade four to grade six 
elementary school. The participants were divided into two groups, namely the male athlete group and 
the female athlete group. Novice athletes are children who participate in organized archery training 
consisting of male athletes (n = 10) and female athletes (n = 10). 

This type of research is included in quasi-experimental research. According to Neumark, 
experimental research is basically testing the relationship between cause and effect [28]. This research 
will examine the effect of circuit training on increasing physical fitness and accuracy of aiming archery 
in children aged 10-12 years. The design in this research was to use the one -group pretest-posttest 
design. According to Ma et al. the one group pretest-posttest design is a type of experiment where a 
single group pretest-posttest design is a type of experiment where a single group has a pre-
experimental evaluation, than the influence of the variable, and finally, a post-experimental evaluation, 
as can be shown in Figure 1 below [29]. 

Based on Figure 1, O1 shows the pre test (the initial test), P shows the treatment (treatment), 
and O2 shows the post test (final test). However, this research was conducted at Puro Pakualaman 
Public Elementary School in Yogyakarta City, Indonesia. The research sample was saturated sampling, 
all of which were sampled as many as 20 students. In conducting the training circuit the instrument of 
data collection is to classify the level of physical fitness using the norms of Indonesian physical fitness 
tests (IPFT) Ages 10-12 years. Data collection techniques to measure physical fitness use the 
Indonesian Physical Fitness test (IPFT) for children aged 10-12 years, including 40 meters running, 
bending knees, sit ups, upright jumps and 600 meters running. The data collection technique is to 
measure the accuracy of archery by firing 36 arrows towards the target target with 12 sessions, each 
session releasing 3 arrows, where each session has a break of about 3 minutes to 5 minutes. The 
distance used to shoot the arrows was 20 meters. The score on the highest archery target is 10 points 
and the lowest is 1 point. The norms details of the Indonesian Physical Fitness test (IPFT) for children 
aged 10-12 years can be contain in Table 1 below. 
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Tabel 1. Norms of Indonesian physical fitness tests (IPFT) ages 10-12 years 
No Value Physical fitness category 
1 22-25 Very good 
2 18-21 Good 
3 14-17 Enough 
4 10-13 Less 
5 5 - 9 Very less 

 
 

 
Figure 1. Design of experiment test 

 
Statistical analysis 

The analysis techniques used in this research are as follows Shapiro Wilk normality test and 
Homogeneity test using Levene's test with F test. Test data conducted in this research are paired 
sample t-test with the aim of processing interpretation to compare the average of two variables from 
one sample group by calculating the difference between two variables in each cases of relevance [30]. 
To find out whether there are differences in the variables between pretest and posttest in the 
experimental group. Analysis shows there is a difference if the value is significantly less than 0.05  
(p <0.05). If using a SPSS 22 computer program with a significant level of 5% or 0.05. 

 
RESULTS 
 
The results of physical fitness tests (IPFT) during the pre-test included that the level of physical 
fitness; (1) 40% enough categories, (2) 45% less categories, (3) 15 very less categories, can be seen in 
the following Table 2. The results of physical fitness tests (IPFT) during the posttest included that the 
level of physical fitness, 15% very good categories, 55% good categories, 30% enough categories, can 
be seen in the following Table 3. Normality test results for physical fitness variable values and archery 
scores in the male group for pre-test showed that the physical fitness values were normally 
distributed (p=0.799), archery scores were normally distributed (p=0.308). 
 
Table 2. Physical fitness test results during the pre test 

No Physical fitness category Frequency Percentage 
1 Very good 0 0 
2 Good 0 0 
3 Enough 8 40% 
4 Less 9 45% 
5 Very less 3 15% 
 Total 20 100% 

  
Table 3 . Physical fitness test results during the post test 

No Physical fitness category Frequency Percentage 
1 Very good 3 15% 
2 Good 11 55% 
3 Enough 6 30% 
4 Less 0 0 
5 Very less 0 0 
 Total 20 100% 
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The post-test showed that the physical fitness values were normally distributed (p=0.494) and 

archery scores were normally distributed (p=0.815). While the normality test results on the variable 
physical fitness values and archery scores in the female group for pre-test showed that the physical 
fitness values were normally distributed (p=0.399), archery scores were normally distributed 
(p=0.453). Midlle tests showed that the physical fitness values were normally distributed (p=0.813) 
and the archery scores were normally distributed (p=0.522). The post test results give results that the 
physical fitness value is normally distributed (p=0.838) and the archery score is normally distributed 
(p=0.705). Concluded that the data normally distributed can be seen in the following Table 4. 

Homogeneity test results for the value of physical fitness variables and archery scores in the 
group of male and female for the pre-test showed that the physical fitness values of the variance were 
homogeneous (p=0.950), archery scores for the variance were homogeneous (p=0.507). Midlle test 
shows that the physical fitness value of the variance is homogeneous (p=0.425) and the archery score 
of the variance is homogeneous (p=0.154). Post-test showed that the physical fitness value of the 
variance was homogeneous (p=0.769) and the archery score of the variance was homogeneous 
(p=0.831) concluded that homogeneous data can be seen in the following Table 5. 

 
Table 4 . Normality test results physical fitness scores and archery scores 

Group Variable Pre test Middle test Post test 

Male 
Physical Fitness 0.799 0.835 0.494 
Archery Score 0.308 0.101 0.815 

Female 
Physical Fitness 0.399 0.813 0.838 
Archery Score 0.453 0.522 0.705 

 
Table 5 . Homogeneity test results physical fitness scores and archery scores 

Group Variable F test p 

Pre test 
Physical Fitness 0.004 0.950 
Archery Score 0.459 0.507 

Middle test 
Physical Fitness 0.667 0.425 
Archery Score 2.211 0.154 

Post test 
Physical Fitness 0.089 0.769 
Archery Score 0.047 0.831 

 p - statistical significance 
 

Table 6 . Paired sample test results t-test variable IPFT and male group archery scores 
Variable Type of test Mean t-test p 

IPFT value 

Pre test         11.80 
-4.823 0.001 

Middle test 16.70 
Middle test  16.70 

-2.045 0.071 
Post test       18.80 
Pre test        11.80 

-6.641 0.000 
Post test       18.80 

Archery Score 

Pre test        145.60 
-3.301 0.009 

Middle test  171.80 
Middle test  171.80 

-4.403 0.002 
Post test        204.70 
Pre test        145.60 

-8,245 0.009 
Post test       204.70 

 p - statistical significance 
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Table 7 . Paired sample test results t-test variable IPFT value and female's group archery score 

Variable Type of test Mean t test p 

IPFT value 

Pretest        13.20 
-3,656 0.005 

Middletest   16.70 
Middletest   16.70 

-3,596 0.006 
Posttest         19.80 
Pretest         13,20 

-13,229 0.000 
Posttest       19.80 

Archery Score 

Pretest         155.30 
-5,608 0.000 

Middletest   187.70 
Middletest   187.70 

-4,231 0.002 
Posttest        214.50 
Pretest          155.30 

-5,591 0.000 
Posttest         214.50 

   p - statistical significance 
 
Based on the results of the t test on circuit training is effective against increasing physical fitness 

and accuracy of aiming archery at male groups. The results of the analysis of the increase in physical 
fitness showed that t count 6.647> t table 2.262 with a significant level of p=0.000<0.05. It turns out 
that the price of t arithmetic is at the acceptance of Ha, because t arithmetic is greater than t table. Thus 
the null hypothesis (Ho) is not accepted and Ha which states there is a difference in the level of physical 
fitness between pretest and posttest is accepted. While the results of an analysis of increasing accuracy 
in aiming archery that t count 8.245> t table 2.262 with a significant level of p=0.009<0.05. It turns out 
that the price of t arithmetic is at the acceptance of Ha, because t arithmetic is greater than t table. Thus 
the null hypothesis (Ho) is not accepted and Ha which states there is a difference in the level of 
accuracy of aiming archery between pretest and posttest is accepted. Thus, it can be concluded that 
circuit training is effective against increasing physical fitness and accuracy of aiming archery at the 
male group can be seen in Table 6. 

Based on the results of a series of t-test exercises effective in improving physical fitness and 
accuracy of shooting archery in the women's group. The results of the analysis of the increase in 
physical fitness obtained t count 13.292> t table 2.262 with a significant level of p = 0.000 <0.05. It 
turns out that the price of t count is accepted by Ha, because t count is greater than t table. Thus the 
null hypothesis (Ho) is not accepted and Ha which states that there is a difference in the level of 
physical fitness between the pretest and posttest is accepted. While the results of the analysis of the 
increase in aiming accuracy that t count 5,591> t table 2.262 with a significant level of p = 0.000 <0.05. 
It turns out that the price of t count is accepted by Ha, because t count is greater than t table. Thus the 
null hypothesis (Ho) is not accepted and Ha which states that there is a difference in the accuracy of 
archery shots between the pretest and posttest is accepted. Thus, it can be concluded that circuit 
training is effective in improving physical fitness and accuracy of shooting archery in the female group. 
The components of circuit training that have a big influence on archery accuracy are hanging exercises 
by bending the knees of the feet, with hanging exercises by bending the knees for a few seconds, the 
hand muscles become stronger because the hands can hold the weight of the body. Thus, it can be 
explained that when the hand muscles are stronger, when the hand is about to release the arrow the 
hand is not prone to fatigue. The following can be seen in Table 7. 
 

DISCUSSION 
 

Based on the results of the t test on circuit training is effective against increasing physical fitness 
in the group of male. The results of the analysis of increased physical fitness showed a significant level 
of p=0.000<0.05. Thus it states there is a significant difference between pretest and posttest, and it is 
concluded that circuit training is effective in increasing physical fitness in the male group. While the 
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results of the analysis of increasing accuracy in aiming archery showed a significant level of 
p=0.009<0.05. Thus it states there is a significant difference in the level of accuracy of archery 
between the pretest and posttest, and it is concluded that circuit training is effective in increasing the 
accuracy of aiming archery in the group of male. Based on the results of the t test on circuit training is 
effective against increasing physical fitness in a group of female. The results of the analysis of 
increased physical fitness showed a significant level of p=0.000< 0.05. Thus it states there is a 
significant difference between pretest and posttest, and it is concluded that circuit training is effective 
in increasing physical fitness in a group of female. While the results of the analysis of increasing 
accuracy in aiming archery showed a significant level of p=0.000<0.05. Thus it states there is a 
significant difference in the level of accuracy of archery between the pretest and posttest, and it is 
concluded that circuit training is effective in increasing the accuracy of aiming archery in the group of 
female.  

The results show that, circuit training can improve physical fitness in groups of male and female 
to have a significant effect on improving physical fitness and improve accuracy in aiming archery. This 
is because there are several factors that influence it, including the form of training requested by 
athletes, various forms of enjoyable training, seriousness in doing the exercise, adequate training time, 
training program The circuits provided cover all physical fitness components, controlled circuit 
training. According to the results of survey the level of physical fitness of students in Indonesia is still 
in the bad category [31]. However, circuit strength training shows significant interaction effects and 
effect sizes that are relevant for a 12 week training period [32,33]. Strength training must be planned 
and systematic work during the micro, mezo, and macro cycles over the years of the training plan [34]. 
The high level of physical fitness of an individual athlete is one of the main factors in achieving sports 
success [35]. While there was a significant effect on increasing the accuracy of aiming archery in the 
male group, this also happened in the female group.  

For this reason, the form of circuit training programs provided tends to lead to forms of training 
aimed at increasing muscle fitness and endurance. Other factors that make archery targets with 
accuracy in male and female groups increase because researchers provide training in between 
visualization exercises, hoping to help athletes concentrate, because concentration is important in 
archery accuracy besides physical conditions. From the discussion above, proper circuit training for 
sports increases muscular endurance, which has been proven by how accurate archery is. From the 
results of the research and discussion above, circuit training has a significant effect on increasing 
physical fitness in male and female groups. this is supported by Daniel's statement that circuit training 
is effective in increasing and maintaining muscle and cardiovascular endurance among school children 
[36]. Experienced archers show better accuracy and at the same time less heart rate compared to 
inexperienced archers [37]. This can help physical education teachers design programs that allow 
students to maintain their muscular and cardiovascular endurance levels. Physical fitness variables 
have a significant effect on archery productive performance [38]. Standard measures of fitness and 
ability such as hand grip, vertical jump, standing long jump, static balance, upper muscle strength and 
muscle strength, these measurements aim to categorize high and low potential archers [39]. That 
simple field physical fitness test and simple devices such as polar heart rate meter may have an 
advantage in selecting a good shooter [40]. Based on available research on the importance of physical 
fitness parameters in target shooting discipline [41]. 

 

CONCLUSIONS 
 

Based on the analysis conducted in this research, it can be concluded that: circuit training has a 
partially significant effect on physical fitness and accuracy of archery aiming at beginner athletes. 
Furthermore, for further research, the researcher provides suggestions for expanding further in terms 
of variables such as concentration levels, anxiety levels. Because there are various variables other than 
circuit training that can affect athlete fitness in improving archery accuracy. For trainers, it is expected 
to be an evaluation for the future in taking steps, taking into account that by conducting circuit 
training at a maximum ability of 70-80% can improve archery accuracy, and circuit training methods 
can be used to improve the physical condition of novice athletes. 

 



Physical Activity Review, vol. 9(1), 2021 www.physactiv.eu 
  

_____________________________________________________________________________________ 
107 

 

REFERENCES 
 
1. Sánchez-Moreno M, Rodríguez-Rosell D, Pareja-Blanco F, Mora-Custodio R, González-Badillo JJ. Movement 

velocity as indicator of relative intensity and level of effort attained during the set in pull-up exercise. Int J 
Sports Physiol Perform 2017; 12(10): 1378-1384. doi: 10.1123/ijspp.2016-0791 

2. Pavlovic R. Evaluation of fitness index and maximal oxygen consumption of students using the UKK 2 km 
walk test. J Physic Educ Sport 2016; 16(1): 269. doi: 10.7752/jpes.2016.01003 

3. Juwono I, Szabo A. The efficacy of self determination theory-based interventions in increasing students’ 
physical activity: A systematic review. Phys Activ Rev 2020; 8(1): 74-86. doi: 10.16926/par.2020.08.09 

4. Palumbo F, La Rosa D, Ferro E, Bacciu D, Gallicchio C, Micheli A, Parodi O. Reliability and human factors in 
ambient assisted living environments. J Reliab Intell Environ 2017; 3(3): 139-157. doi: 10.1007/s40860-
017-0042-1 

5. Wasik J, Shan G. Target effect on the kinematics of Taekwondo Roundhouse Kick - Is the presence of a 
physical target a stimulus, influencing muscle-power generation? Acta of Bioengineering and Biomechanics 
2015; 17(4): 115–120. 

6. Hansen JS. Cutting edge and cutting corners: Evolving technology, expanding usership, and responsive 
solutions in a museum database. Advan Arch Prac 2019; 7(3): 234-246. doi: 10.1017/aap.2019.20 

7. Vogl GW, Weiss BA, Helu M. A review of diagnostic and prognostic capabilities and best practices for 
manufacturing. J Intell Manuf 2019; 30(1): 79-95. doi: 10.1007/s10845-016-1228-8 

8. Clark J, Martin E, Bulka CM, Smeester L, Santos HP, O’Shea TM, Fry RC. Associations between placental CpG 
methylation of metastable epialleles and childhood body mass index across ages one, two and ten in the 
extremely low gestational age newborns (ELGAN) cohort. Epigenetics 2019; 14(11): 1102-1111. doi: 
10.1080/15592294.2019.1633865 

9. Molinari V, Edelstein B, Gibson R, Lind L, Norris M, O'Shea Carney K, Hiroto K. Psychologists in long-term 
care (PLTC) guidelines for psychological and behavioral health services in long-term care settings. Prof 
Psycho Rese Prac 2020. doi: 10.1037/pro0000298 

10. Kleber B, Friberg A, Zeitouni A, Zatorre R. Experience-dependent modulation of right anterior insula and 
sensorimotor regions as a function of noise-masked auditory feedback in singers and nonsingers. Neuro 
Image 2017; 147: 97-110. doi: 10.1016/j.neuroimage.2016.11.059 

11. Olsen PØ, Termannsen AD, Bramming M, Tully MA, Caserotti P. Effects of resistance training on self-reported 
disability in older adults with functional limitations or disability–a systematic review and meta-analysis. Eur 
Rev Aging Phys Act 2019; 16(1): 24. doi: 10.1186/s11556-019-0230-5 

12. Reneker JC, Babl R, Pannell WC, Adah F, Flowers MM, Curbow-Wilcox K, Lirette S. Sensorimotor training for 
injury prevention in collegiate soccer players: an experimental study. Phys Ther Sport 2019; 40: 184-192. 
doi: 10.1016/j.ptsp.2019.09.012 

13. Lavie CJ, Ozemek C, Carbone S, Katzmarzyk PT, Blair SN. Sedentary behavior, exercise, and cardiovascular 
health. Circulation Research 2019; 124(5): 799-815. doi: 10.1161/CIRCRESAHA.118.312669 

14. Qader MA, Zaidan BB, Zaidan AA, Ali SK, Kamaluddin MA, Radzi WB. A methodology for football players 
selection problem based on multi-measurements criteria analysis. Measurement 2017; 111: 38-50. doi: 
10.1016/j.measurement.2017.07.024 

15. Mortazavi F, Nadian-Ghomsheh A. Continues online exercise monitoring and assessment system with visual 
guidance feedback for stroke rehabilitation. Multimed Tools Appl 2019; 78(22): 32055-32085. doi: 
10.1007/s11042-019-08020-2 

16. Ndayisenga J. Circuit training intervention for adaptive physical activity to improve cardiorespiratory fitness, 
leg muscle strength static and balance of intellectually disabled children. Sport Mont 2019; 17(3): 97-100. 
doi: 10.26773/smj.191019    

17. Gorski P, Lopresti-Goodman S, Rising D. “Nobody’s paying me to cry”: The causes of activist burnout in 
United States animal rights activists. Soc Move Studies 2019; 18(3): 364-380. doi: 
10.1080/14742837.2018.1561260 

18. Maslach C, Leiter MP. New insights into burnout and health care: Strategies for improving civility and 
alleviating burnout. Medical Teacher 2017; 39(2): 160-163. doi: 10.1080/0142159X.2016.1248918 

19. Evans MB, Shanahan E, Leith S, Litvak N, Wilson AE. Living for today or tomorrow? Self-regulation amidst 
proximal or distal exercise outcomes. Appl Psycho Health Well Being 2019; 11(2): 304-327. doi: 
10.1111/aphw.12160 

20. Zelle DM, Klaassen G, Van Adrichem E, Bakker SJ, Corpeleijn E, Navis G. Physical inactivity: A risk factor and 
target for intervention in renal care. Nat Rev Nephrol 2017; 13(3): 152. doi: 10.1038/nrneph.2016.187 

21. Metsios GS, Moe RH, Kitas GD. Exercise and inflammation. Best Pract Res Clin Rheumatol 2020; 101504. doi: 
10.1016/j.berh.2020.101504 



Physical Activity Review, vol. 9(1), 2021 www.physactiv.eu 
  

_____________________________________________________________________________________ 
108 

 

22. Chambers TL, Burnett TR, Raue U, Lee GA, Finch WH, Graham BM, Trappe S. (2020). Skeletal muscle size, 
function, and adiposity with lifelong aerobic exercise. J Appl Physiol 2020; 128(2): 368-378. doi: 
10.1152/japplphysiol.00426.2019 

23. Chen P, Mao L, Nassis GP, Harmer P, Ainsworth BE, Li F. Wuhan coronavirus (2019-nCoV): The need to 
maintain regular physical activity while taking precautions. J Sport Health Sci 2020; 9(2): 103. doi: 
10.1016/j.jshs.2020.02.001 

24. Esmail A, Vrinceanu T, Lussier M, Predovan D, Berryman N, Houle J, Bherer L. Effects of dance/movement 
training vs. aerobic exercise training on cognition, physical fitness and quality of life in older adults: A 
randomized controlled trial. J Bodyw Mov Ther 2020; 24(1): 212-220. doi: 10.1016/j.jbmt.2019.05.004 

25. Ebenebe CU, Hesse F, Blohm ME, Jung R, Kunzmann S, Singer D. Diagnostic accuracy of interleukin-6 for 
early-onset sepsis in preterm neonates. J Matern Fetal Neonatal Med 2019; 1-6. doi: 
10.1080/14767058.2019.1606194 

26. Qianqian Z, Dongliang W. A SVM recommendation IoT model based on similarity evaluation and 
collaborative filtering of multi-angle knowledge units. Int J Comp Appl 2020; 42(3): 278-281. doi: 
10.1080/1206212X.2018.1553271 

27. Gonzalez CC, Causer J, Grey MJ, Humphreys GW, Miall RC, Williams AM. Exploring the quiet eye in archery 
using field-and laboratory-based tasks. Exper Brain Res 2017; 235(9): 2843-2855. doi: 10.1007/s00221-
017-4988-2 

28. Neumark D. Experimental research on labor market discrimination. J Econom Litera 2018; 56(3): 799-866. 
doi: 10.1257/jel.20161309 

29. Ma CM, Shek DT, Chen JM. Changes in the participants in a community-based positive youth development 
program in Hong Kong: Objective outcome evaluation using a one-group pretest-posttest design. Appl Res 
Quality Life 2019; 14(4): 961-979. doi: 10.1177/1049731518806579 

30. Trindade CC, Trindade BC, Trindade FC, Werner L, Osher R, Santhiago MR. New pinhole sulcus implant for 
the correction of irregular corneal astigmatism. J Cataract Refract Surg 2017; 43(10): 1297-1306. doi: 
10.1016/j.jcrs.2017.09.014 

31. Battour M, Ismail MN. Halal tourism: Concepts, practises, challenges and future. Tour Manag Perspect 2016; 
19: 150-154. doi: 10.1016/j.tmp.2015.12.008 

32. Arifin S, Retnawati H, Putranta H. Indonesian air force physical tester reliability in assessing one-minute 
push-up, pull-up, and sit-up tests. Sport Mont 2020; 18(2): 89-93. doi: 10.26773/smj.200614 

33. Hermassi S, Laudner K, Schwesig R. (2020). The effects of circuit strength training on the development of 
physical fitness and performance-related variables in handball players. J Hum Kinet 2020; 71(1): 191-203. 
doi: 10.2478/hukin-2019-0083. 

34. Kovacevic M. Content analyses of scientific articles from issues published in Sport Mont Journal in 2011. J 
Anthro Sport Phys Edu 2018; 2(2): 89-98. doi: 10.26773/jaspe.180416 

35. Osipov AY, Nagovitsyn RS, Zekrin FH, Vladimirovna FT, Zubkov DA, Zhavner TV. Crossfit training impact on 
the level of special physical fitness of young athletes practicing judo. Sport Mont 2019; 17(3): 9-12. doi: 
10.26773/smj.191014 

36. Mayorga-Vega D, Viciana J, Cocca A. Effects of a circuit-training program on muscular and cardiovascular 
endurance and their maintenance in schoolchildren. J Hum Kinet 2013; 37(1): 153-160. doi: 10.2478/hukin-
2013-0036 

37. Clemente F, Couceiro M, Rocha R, Mendes R. Study of the heart rate and accuracy performance of archers. J 
Physic Educ Sport 2011; 11(4): 434. doi: 10.7752/jpes.2019.04386 

38. Suppiah PK, Musa RM, Wong T, Kiet K, Abdullah MR, Bisyri A, Haque M. Sensitivity prediction analysis of the 
contribution of physical fitness variables on Terengganu Malaysian youth archers’ shooting scores. Int J 
Pharm Sci Rev Res 2017; 43(2): 133-139. 

39. Taha Z, Musa RM, Majeed APA, Alim MM, Abdullah MR. The identification of high potential archers based on 
fitness and motor ability variables: A support vector machine approach. Hum Mov Sci 2018; 57(4): 184-193. 
doi: 10.1016/j.humov.2017.12.008 

40. Kayihan G, Ersöz G, Özkan A, Koz M. Relationship between efficiency of pistol shooting and selected physical-
physiological parameters of police. Polic Int J Police Strat Manage 2013; 36(4): 819-832. doi: 
10.1108/PIJPSM-03-2013-0034 

41. Peljha Z, Michaelides M, Collins D. The relative importance of selected physical fitness parameters in 
Olympic clay target shooting. J Hum Sport Exerc 2018; 13(3): 541-552. doi:10.14198/jhse.2018.133.06 

 


