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Dear readers,

In the new December issue of our Journal we have 
a record number of papers and a lot of papers from Asia, 
the Editorial Board included  seventeen works by aut-
hors from Algeria, Indonesia, Iraq, Philippines, Lithua-
nia, North Macedonia, Croatia, Serbia and Bosnia and 
Herzegovina.

In this issue, you will read articles related to age 
as an indicator of sports success, an eight-week online 
program of special skills on the body mass index of stu-
dents, an analysis of students’ behavior during physical 
activity in teaching activities, an analysis of the culture 
of student behavior, an analysi s of the condition of Indo-
nesian beach volleyball players, improvement body mass 
index using exercise tabata, diff erences between profes-
sional and recreational athletes in habits during the CO-
VID-19 pandemic, how exercise lasts in the plank aff ects 
arm muscles and precision in archery, identifying and 
diagnosing the gap in the application of artifi cial intelli-
gence in the management of sports organizations, motor 
skills students with specifi c learning diffi  culties and stu-
dents with normal development, quality of life and physi-
cal fi tness in women, the connection between physical 
activity and obesity, analysis of gyaku-zuki assessment 
in karate, the eff ect of massage on the work producti-
vity of people with disabilities, the relationship between 
students’ nutrition and their physical activity, the relati-
onship between quality of life and cardiorespiratory fi t-
ness, theraband exercise program, the use of intermittent 
exercises in training to increase maximal aerobic speed 
and strength in U-19 soccer players and the relationship 
between physical fi tness and the lifestyle of early scho-
ol-aged children.

We would like to thank all the authors, reviewers 
and members of the editorial board for their eff orts, and 
on this occasion we invite our previous collaborators, es-
pecially new, young colleagues, to contribute their works 
to the eff ort to make sports science an increasingly im-
portant factor in people’s good health. We hope that this 
issue will meet the expectations of the wider readership.

We wish everyone a happy and successful New Year 
2024!

EDITORIAL BOARD OF THE JOURNAL

Dragi čitaoci, 

U novom decembarskom izdanju našeg Časopi-
sa imamo rekordan broj radova i dosta radova iz Azije, 
Uredništvo je uvrstilo sedamnaest radova, autora iz Alži-
ra, Indonezije, Iraka, Filipina, Litvanije, Sjeverne Make-
donije, Hrvatske, Srbije i Bosne i Hercegovine. 

U ovom broju ćete pročitati članke koji se odnose na 
starost kao indikator sportskog uspjeha, osmondeljni on-
line program specijalnih vještina na indeks tjelesne mase 
studenata, analiza ponašanje studenata pri fi zičkoj ak-
tivnosti u nastavnim aktivnostima, analiza kulture pona-
šanja studenata, analiza stanja indonežanskih odbojkaša 
na pijesku, poboljšanje indeksa tjelesne mase pomoću 
tabata vježbanja, razlike između profesionalnih i rekre-
ativnih sportsita u navikama tokom pandemije COVID 
– 19, kako vježba izdržaja u planku utiče na mišiće ruku i 
preciznost u streličarstvu, identifi kovanje i dijagnostiko-
vanje jaza u primjeni umjetne inteligencije u upravljanju 
sportskim organizacijama, motorne sposobnosti učenika 
sa specifi čnim teškoćama u učenju i učenika urednog ra-
zvoja, kvalitet života i fi zička kondicija kod žena, pove-
zanost fi zičke aktivnosti sa gojaznošću, analiza procjene 
gyaku-zuki u karateu, učinak masaže na radnu produk-
tivnost osoba sa invaliditetom, odnos između uhranjeno-
sti studenata i njihove fi zičke aktivnosti, odnos između 
kvaliteta života i kardiorespiratorne sposobnosti, thera-
band program vježbanja, korišćenje povremenih vježbi u 
treningu za povećanje maksimalne aerobne brzine i sna-
ge u U-19 fudbalera i odnos između fi zičke spremnosti i 
načina života djece ranog školskog uzrasta. 

Zahvaljujemo svim autorima, recenzentima i člano-
vima uredništva na uloženom trudu i ovom prilikom pozi-
vamo naše dosadašnje saradnike, a posebno nove, mlade 
koleginice i kolege, da svojim radovima daju doprinos 
nastojanju da sportske nauke budu sve značajniji faktor 
dobrog zdravstvenog stanja ljudi. Nadamo se da će i ovaj 
broj ispuniti očekivanja šire čitalačke populacije. 

Želimo svima srećnu i uspješnu novu 2024. godinu!

UREDNIŠTVO ČASOPISA
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Abstract: Requiring college students to participate in basic resistance training movement patterns and locomotor and 
non-locomotor exercises has decreased and improved BMI. This study aimed to examine the eff ectiveness of the online 
activity-specifi c skills program to college students’ BMI. This study has employed an experimental research design in which 
the students undergo a series of activity-specifi c skills for eight consecutive weeks. Demographic characteristics such as 
gender, BMI (pre- and post-test), and the Physical Activity Readiness Questionnaire are all included. Independent Sample 
T-Test was utilized to determine the signifi cant diff erence based on the post-test scores of the participants concerning gen-
der. Lastly, the Paired samples T-test was executed to the signifi cant diff erence in the pre-and-test scores of the participants. 
It was found that no signifi cant diff erence was observed in the pre-test scores of the participants; lastly, after performing 
the Paired samples t-test, it was found that there was no signifi cant diff erence observed between the pre-and post-test 
score of the participants after performing a series of activity-specifi c skills activities for eight weeks. Students’ body mass 
indexes were not aff ected by the movement patterns taught in PE 1, which included locomotor, non-locomotor, and basic 
resistance training. The results of this study may encourage teachers to reevaluate the effi  cacy of the existing physical edu-
cation practices or to look for alternatives that have better potential to reduce students’ BMI. Since the study’s fi ndings are 
inconclusive, more research with a larger sample size is required to establish the reliability of the claims presented herein.
Keywords: basic resistance training movement patterns, college student, locomotor movements, non-locomotor move-
ments, online setting, physical education.

INTRODUCTION
As a preventative measure against the spread of the deadly COVID-19 virus, most colleges in the Philippines 

and other areas of the world switched to online or distance learning two years ago (Foo et al., 2021; Gabriel & Rhon-
da, 2020; Prevandos & Martin, 2022). The dramatic shifts in the modern educational system have had far-reaching 
eff ects on the lives of most college students, causing problems with their mental and, more importantly, their physical 
health as a result of decreased participation in a wide range of physical activities (Gewalt et al., 2022; Y. Guo et al., 
2021; Idris et al., 2021). Utilizing the online learning mode provided numerous benefi ts and advantages, which was 
especially helpful during the assault of COVID-19. As was previously said, various educational institutions around 
the world have leveraged technology to bring learning into the homes of their students. Surprisingly in the post-pan-
demic era, this form of instruction will play a vital role in assisting HEIs in providing students with a superior edu-
cation (Pokhrel & Chhetri, 2021). The primary objective of most physical education courses is to instill in students 
a lifelong routine of regular physical activity. Although online learning has its uses, it does not appear to be a good 
fi t for this area. While the main advantages of online education are their accessibility and safety, physical education 
classes have a little impact on students’ skill sets and tacit knowledge. Despite this, higher education institutions ne-
vertheless face a wide range of diffi  culties. Educators from throughout the world have voiced concerns about the use 
of online physical education courses. These challenges stem from factors like insuffi  cient IT skills, the use of many 
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platforms, and a general lack of access to home-based technology (Korcz et al., 2021). Due to the repetitive nature of 
sessions within the constraints of the setting and the ineff ectiveness of instructional tools, it can be diffi  cult to convey 
the true objective and relevance of physical education (Jeong & So, 2020). Furthermore, due to teachers’ inexpe-
rience in the fi eld, acquired mostly through trial and error, it is challenging to perform comprehensive assessments 
of physical education sessions online. However, research has also revealed that student engagement is low in virtual 
classes because of the lack of a physical connection between the teacher and the learner. This is a problem on top of 
the other challenges online instructors already face while running classes. The lack of real-world experience, fl agging 
motivation, and diminished social opportunities are all potential repercussions. The data shown thus far highlights the 
challenges that institutions around the world are having with the deployment of e-learning in the wake of the global 
pandemic. The nature of physical education (PE) may lead some to believe that it is impossible to teach PE online. 
Despite recent technological advancements, physical education cannot be properly taught in a solitary online format 
due to the interactive and social aspect of the subject (Moustakas & Robrade, 2022).

Eff ectiveness of Locomotor, Non-Locomotor, and Basis Resistance Training Movement patterns in a home-
based setting
There has been a rise in recent years in the amount of research published on the topic of using the internet and 

other technology means to motivate individuals to engage in fundamental resistance training movement patterns 
and locomotor and non-locomotor movements. It is fascinating to observe how diff erent research settings shape 
the fi ndings presented in academic journals. Students in the Elementary Teacher Education Program at the Uni-
versity of Mataram were surveyed online, and they assessed their own locomotor skills and their non-locomotor 
mobility very poorly (Safruddin et al., 2021). On the one hand, (Bulca et al., 2020) experimental study assessed 
the impact of digital physical activity fi lms on the development of locomotor skills in preschoolers. A total of 906 
kids, 442 in the intervention group and 464 in the control group, were studied. Locomotor skill improvement was 
compared between the intervention and control groups using Two 2 × 2 (Group × Time) ANOVAs with repeated 
measurements. The locomotor subscale exhibited signifi cant (p < 0.05) group time interactions. Locomotor skill 
development was statistically signifi cant in the intervention group but not in the control group. The results imply 
that performance can be improved with the help of digital tools aimed at enhancing locomotor skills. In addition, 
(Vikberg et al., 2022) investigated the barriers to and motivations for participation in an online-delivered, home-ba-
sed RT program for older adults with low muscle mass. Thirty men and women, ages 70 to 71, with low muscle 
mass were given home-based RT with internet workout videos to perform three times a week for 45 minutes for 
10 weeks. Out of a total of 30, 27% completed the study. The increase in chair stand time was 1.6 seconds (95% 
CI, 0.8-2.3 seconds), while the increase in lean body mass was 0.39 kilograms (95% CI, 0.06-0.72 pounds). The 
online RT program for elderly people with low muscle mass was practicable as evidenced by high compliance, 
user satisfaction, increased lean mass, and increased chair-stand duration. Participants’ pleasant experiences may 
be responsible for the intervention’s success and favorable outcomes. These results indicate that an RT program 
provided over the internet may be helpful for elderly people with muscle wastage. Similarly, Daveri et al. (2022) 
study aimed to compare the effi  cacy of three training programs, each of which consisted of 15 sessions (three per 
week): supervised livestreaming (LS), unsupervised following a video recording (VR), and unsupervised following 
a written curriculum (WP). We also tracked and compared metrics including muscular fi tness, cardiovascular health, 
and total activity. In order to provide useful analysis for statistically signifi cant comparisons between small groups, 
we also computed mean diff erences (), 95% confi dence intervals (C.I.), and Cohen’s eff ect sizes (E.S.). All three 
groups saw increases in their levels of physical activity: LS = 93.3%, VR = 86%, and WP = 74%. There was no 
change in weight, however there was a decrease in waist circumference of 1.3 cm (95% C.I. = 2.1, 0.5; E.S. = 0.170; 
p 0.004). Resting heart rate (∆ = −7.3 bpm; 95% C.I. = −11.9, −2.7; E.S. = 1.296; p < 0.001) and Ruffi  er’s index (∆ 
= −2.1bpm; 95% C.I. = −3.5, −0.8; E.S. 1.099; p < 0.001) were both signifi cantly reduced by LS, but not by VR or 
WP. It didn’t take long to prove that online instruction from a distance was eff ective. However, the most eff ective 
method was supervision, demonstrating the need for an experienced trainer. From what has been discussed so far, 
it appears that not only can people be enticed to participate in fundamental resistance training movement patterns, 
but also locomotor and non-locomotor movement activities, but that a broad variety of ways and tools may be used 
to do so. However, college students are not the intended participants for these scholarly articles. There has probably 
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been little published research on the effi  cacy of providing these kinds of activities online. Therefore, it is vital that 
an investigation along these lines be carried out. 

Purpose of the study
This research aims to assess the impact of an activity-specifi c skills program (including locomotor, non-loco-

motor, and basic resistance training movement patterns) on the body mass indexes of undergraduate students at a 
Philippine college in Region III.

MATERIALS AND METHODS

Research Design
The purpose of this experimental study was to evaluate the eff ectiveness of the activity-specifi c skills program 

included in the current Physical Education 1 course off ered by the college’s department of Physical Education.

Instruments and Data Gathering Procedure
A questionnair e comprised of four (4) sections was used to compile responses from the participants. The Physi-

cal Activity Readiness Questionnaire (PAR-Q), Body Mass Index (BMI) [pre- and post-test scores] are included as 
well as other demographic details (i.e., gender). Those who were found to have a preexisting medical condition were 
immediately disqualifi ed from taking part in the study.

Study participants were given a list of activity-specifi c skills to complete, such as those found in the categories 
of non-locomotor skills, locomotor skills, and basic resistance training movement patterns. The students will com-
plete each of the eight (8) weekly assignments. The instructor-in-charge will convene with students during a set week 
before to the events below to go over prerequisites and logistics. A video and a module were made available to stu-
dents as part of the online format of the course to help them with the subsequent assignments. The required workout 
regimen for the experiment is laid forth in Table 1.

Table 1. Activity-specifi c skills activities for the course of eight (8) weeks

Week Ac  vi  es
Week 01 Non-Locomotor Skills

• Bracing the core
• Dead bug series

Week 02 • Rolling
• Bird dog series

Week 03 • Press up, scapular protrac  on and retrac  on
• Plank series
• Squat series

Week 04 Locomotor Skills
• Crawl and Creep
• Landing and jumping
• Throwing

Week 05 • Linear movements (hop, skip, leap or bound, jog, and run)
• Lateral movements (slide, crossover, grapevine)

Week 06 Basic Resistance Training movement pa  erns
• Lower body: squat, lunge & hinge

Week 07 • Upper body: Horizontal pull & push; ver  cal pull & push
Week 08 • Li  ing and throwing

Participants of the Study
The selected participants for the study are undergraduate students enrolled in Physical Education 1 at a local 

college in Mabalacat City, Region III, Philippines. Therefore, purposive sampling technique was employed. Rese-
archers use their own judgment to decide who will provide the most valuable data, rather than relying on statistical 
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probability (Etikan, 2016). To ensure that the data collected from the participants is as reliable as possible, a set of 
selection criteria has been developed:

1. 1st year student enrolled in Physical Education 1-Movement Competency;
2. Either male or female; and
3. No medical history.

Monitoring procedures activity-specifi c skills program adherence
The study participants were monitored in two ways to ensure they all completed the exercises: (1) they were 

required to submit an index card in the college-required format detailing the activities they took and Body Mass In-
dex (post-test); and (2) they were required to submit unaltered and uncut video footage of themselves performing the 
exercises. Both of these vital monitoring tools were deposited in Google Drive by the participants. To show that they 
are making progress, students must submit the following weekly. Surprisingly, all of the participants contributed their 
full attention and turned in their work on time.

Statistical analysis
The data was analyzed using IBM SPSS 27 (IBM Statistical Package for the Social Sciences). Descriptive statisti-

cs were utilized to characterize the demographic features of the participants according to gender and body mass index 
scores (pre-test) using frequency and percentage. In addition, the Independent Sample T-Test was used to analyze the 
diff erence in participants’ sex-based test results after the intervention. This test, classifi ed as a parametric test, compa-
res the dispersion of two independent variables (Gerald, 2018). Finally, the participants’ pre- and post-test scores were 
compared using the Paired samples T-test to determine whether or not there was a statistically signifi cant improvement 
in their performance after engaging in a battery of activity-specifi c skills exercises (Ross & Willson, 2017).

Ethical considerations
It was made clear to the participants what was being measured and how, as well as what the goals of the experi-

ment were. Benefi ts to academia and the scientifi c community as a whole have also been detailed. With this in mind, 
the questionnaire asked participants to confi rm their approval by clicking a box next to the attached agreement.

RESULTS
Table 2 illustrates the demographic characteristics of the participants according to gender [Nmale = 32(45.7%) 

and Nfemale = 38(54.3%)] and body mass index scores (pre-test) [Nunderweight = 14(20.0%), Nnormal = 45(64.3%), Noverweight 
= 10(14.3%) and Nobese = 1(1.4%)].

Table 2. Demographic Characteristics of the Participants

Variable Items N(%)
Gender

Male 32(45.7%)
Female 38(54.3%)

Body Mass Index (pre-test)
Underweight (UW) 14(20.00%)
Normal (N) 45(64.3%)
Overweight (OW) 10(14.3%)
Obese (O) 1(1.4%)

Table 3 displays the body mass index (pre-test) classifi cation of the participants according to gender. Based 
on the table, most male participants fall under the normal classifi cation, followed by underweight and overweight, 
and lastly, obese [Nnormal = 19(59.38%), Nunderweight = 6(18.75%), Noverweight = 6(18.75%), and Nobese = 1(3.12%)]. For 
female participants, most are under the normal classifi cation, followed by the underweight and overweight [Nnormal = 
26(68.42%), Nunderweight = 8(21.05%), Noverweight = 4(10.53%)], respectively.
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Table 3. Contingency table of the participants’ gender and Body mass index (BMI) classifi cation

Body Mass Index Classifi ca  on
Gender Underweight/UW (%) Normal/N (%) Overweight/OW (%) Obese/O (%)
Male 6(18.75%) 19(59.38%) 6(18.75%) 1(3.12%)
Female 8(21.05%) 26(68.42%) 4(10.53%) 0(0.0%)

Based on the Independent samples t-test fi ndings which can be seen on Table 4, it was found that no signifi cant 
diff erence was observed on the pre-test scores of the participants after performing a series of activity-specifi c skills 
activities for eight weeks [t(60.228) = .732, p = .467], even male participants (22.06 ± 4.61) has a slightly higher 
mean score compared to female participants (21.31 ± 3.81).

Table 4. Independent samples t-Test results based on post-test scores

N M ± SD SE df t-test Sig. Decision
Post-test Scores
Male 32 22.06 ± 4.61 .815

60.228 .732 .467 Not signifi cant
Female 38 21.31 ± 3.81 .618

After performing the Paired samples t-test, it was found that there was no signifi cant diff erence observed between 
the pre- and post-test score of the participants after performing a series of activity-specifi c skills activities for eight 
weeks [t(69) = -1.249, p = .216], which can also be seen in Table 4 and 5.

Table 4. Paired samples t-test results

Paired Differences
t df Sig.

M ± SD SE
95% Confidence Interval of the Difference

Lower Upper
1 Pre-test - post-test -.152 ± 1.02 .121 -.394 .091 -1.249 69 .216

Table 5. Body Mass Index (BMI)-based on pre- and post-test scores of participants after completing a series of activity-specifi c 
skills activities

Pre-test Post-test
Par  cipants BMI Class Par  cipants BMI Class Par  cipants BMI Class Par  cipants BMI Class

1 17.90 1.00 36 20.22 2.00 1 17.90 1.00 36 19.70 2.00
2 21.30 2.00 37 33.57 3.00 2 21.30 2.00 37 32.59 3.00
3 19.70 2.00 38 21.00 2.00 3 20.10 2.00 38 20.70 2.00
4 17.50 1.00 39 21.10 2.00 4 18.00 1.00 39 21.60 2.00
5 17.30 1.00 40 20.40 2.00 5 17.30 1.00 40 20.00 2.00
6 18.67 2.00 41 20.06 2.00 6 16.20 1.00 41 20.06 2.00
7 22.80 2.00 42 19.93 2.00 7 22.80 2.00 42 20.65 2.00
8 33.60 3.00 43 25.60 3.00 8 32.50 3.00 43 24.91 2.00
9 21.00 2.00 44 19.53 2.00 9 20.00 2.00 44 19.00 2.00

10 19.30 2.00 45 21.21 2.00 10 19.30 2.00 45 19.90 2.00
11 25.50 3.00 46 15.75 1.00 11 25.00 3.00 46 15.80 1.00
12 22.90 2.00 47 25.70 3.00 12 24.30 2.00 47 26.00 3.00
13 26.20 3.00 48 21.00 2.00 13 25.83 3.00 48 21.00 2.00
14 24.40 2.00 49 23.40 2.00 14 24.70 2.00 49 22.16 2.00
15 18.50 2.00 50 16.00 1.00 15 19.25 2.00 50 16.25 1.00
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16 23.52 2.00 51 19.84 2.00 16 24.10 2.00 51 24.10 2.00
17 16.30 1.00 52 18.38 1.00 17 16.30 1.00 52 20.20 2.00
18 29.80 3.00 53 20.38 2.00 18 29.80 3.00 53 20.77 2.00
19 20.90 2.00 54 21.20 2.00 19 21.30 2.00 54 21.60 2.00
20 21.20 2.00 55 18.67 2.00 20 21.20 2.00 55 22.30 2.00
21 19.61 2.00 56 17.58 1.00 21 19.61 2.00 56 18.60 2.00
22 21.80 2.00 57 22.93 2.00 22 21.80 2.00 57 24.81 2.00
23 35.76 4.00 58 18.60 2.00 23 35.76 4.00 58 18.17 1.00
24 19.90 2.00 59 23.44 2.00 24 20.80 2.00 59 24.54 2.00
25 20.40 2.00 60 18.10 1.00 25 21.80 2.00 60 17.90 1.00
26 22.50 2.00 61 20.00 2.00 26 22.20 2.00 61 18.93 2.00
27 18.50 2.00 62 16.79 1.00 27 18.50 2.00 62 16.79 1.00
28 16.46 1.00 63 23.59 2.00 28 17.31 1.00 63 24.23 2.00
29 19.80 2.00 64 32.87 3.00 29 20.70 2.00 64 33.80 3.00
30 18.60 2.00 65 21.78 2.00 30 19.00 2.00 65 21.92 2.00
31 21.73 2.00 66 17.56 1.00 31 20.77 2.00 66 18.28 1.00
32 24.60 2.00 67 28.30 3.00 32 23.40 2.00 67 27.10 3.00
33 26.39 3.00 68 21.32 2.00 33 27.40 3.00 68 20.46 2.00
34 18.50 2.00 69 20.95 2.00 34 18.50 2.00 69 21.09 2.00
35 18.10 1.00 70 17.50 1.00 35 17.70 1.00 70 17.47 1.00

Class: 1- Underweight, 2- Normal, 3- Overweight, 4- Obese

DISCUSSION
Diff erent fi ndings have surfaced at diff erent points throughout the investigation. No signifi cant diff erences in 

performance were found across groups of participants who were tested for a variety of activity-specifi c skills (inclu-
ding locomotor, non-locomotor, and basic Resistance Training movement patterns). Multiple experiments carried out 
over the period of several years support this fi nding. There were no signifi cant variations in performance between the 
sexes in terms of locomotor skill competency, as determined by an analysis of variance (ANOVA) done in the study 
by Jiménez Díaz et al. (2015). Similarly, Niemistö et al. (2020) found no diff erence in performance to locomotor mo-
vements based on gender. However, the study by Kit et al. (2017) found that girls averaged higher than boys did on 
tests of locomotor ability. ANOVA results (p < .05) also show that girls outperform boys when it comes to locomotor 
ability (Bolger et al., 2018). Zheng et al. (2022) also found that girls outpace boys when it comes to locomotor com-
petence (SMD = −0.07 (95 % CI −0.15, 0.01), p = 0.09, I2 = 66%). The age-sex trend model also revealed that girls’ 
locomotor skills grew at a considerably faster rate than boys’ (β = 6.3004 and 4.6782, p < 0.001) (Wang et al., 2020). 
Meanwhile, Robinson (2011) shows that boys, on average, outperform girls when it comes to locomotor skills profi -
ciency. A study by (Xia et al., 2022) found that when comparing the ability levels of boys and girls in hop, skip, and 
slide, the former group did better (p <.05). After searching extensively through academic literature, researchers were 
unable to locate any research that specifi cally addressed non-locomotor skills. Furthermore, no substantial diff erence 
was identifi ed between the sexes in regards to basic resistance training movement patterns, which contradicts a num-
ber of previously published scholarly publications. Women have had a larger increase in relative upper-body strength 
with resistance training than men, according to a systematic review and meta-analysis by Roberts et al. (2020). In 
addition, a gender gap was found for increases in knee extensor maximal torque and muscle quality (p <.05), with 
men showing higher gains than women (Da Boit et al., 2016). Increases in maximal torque were 15.8 ± 10.6% for 
women and 41.7 ± 25.5% for men, while improvements in muscle quality were 8.8 ± 17.5% for women and 33.7 ± 
25.5% for men. Males and females may respond diff erently to resistance training, at least in terms of the degree of 
adaptability. Finally, Shin et al. (2012) found that there were disparities in absolute strength between the sexes prior 
to resistance training, but that following training, both men and women saw a rise in absolute strength in the shoulder 
press, lat pull down, biceps curl, and strength per lean body mass. Squat, leg extension, and leg curl absolute strength 
were found to be signifi cantly diff erent between the sexes prior to resistance training, but increased for both sexes 
following resistance training. Prior to resistance training, gender diff erences in leg extension and leg curl per lean 
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body mass were visible, while diff erences in squat per lean body mass were not. All of the foregoing data points to 
the fact that research have reached diverse conclusions when looking for diff erences between the sexes. In addition, 
most studies in this area have been undertaken with students in primary or secondary education. In this regard, it is 
plausible to conclude that there is a dearth of articles reporting on scholarly research undertaken in universities and 
colleges. Therefore, it is highly recommended that a comparable study be conducted in the fi eld of HE.

When the participants’ body mass index (BMI) was compared before and after the intervention, researchers 
discovered no statistically signifi cant improvement. The results of this study go counter to those of other studies that 
have looked at the correlation between physical activity and body mass index. For example, in boys and girls alike, 
(Cerit et al., 2020) found a correlation between BMI and motor development in the preschool years. Total MS score 
was signifi cantly correlated with PA body mass index z score (p = .03), as reported by (H. Guo et al., 2018). Despite 
the results of this study, it is reasonable to assume that people’s body mass index will increase if they engage in more 
locomotor and non-locomotor related activities. Resistance training plus other forms of exercise (like HIIT) and die-
tary advice was also found to be useful in lowering and improving body mass index (Ahmadi et al., 2020). Equally 
convincing is the evidence from study (Jin et al., 2018), which shows that a regimen that incorporates both aerobic 
and anaerobic exercise reduces body mass index. However, the aforementioned studies do not seek out prospective 
college students, nor do the tasks assigned to participants in the various studies parallel one another. That is what it 
is recommended to study these methods in greater depth.

CONCLUSION
The diff erent locomotor, non-locomotor, and basic resistance training movement patterns taught in Physical 

Education 1 did not seem to have a positive eff ect on students’ body mass indexes, even when the course was off ered 
online. Researchers hope their fi ndings will prompt colleges to rethink their current approaches to physical education 
or to seek out promising new methods of lowering students’ BMIs. Although these studies have limitations, they can 
nevertheless contribute to the promotion of physical fi tness on campus if they are combined with other activities and 
dietary advice created in conjunction with the school’s dietitian. It is advised that a similar study be conducted with 
a bigger sample size to further analyze whether or not the claims stated by this investigation may be accepted or re-
jected, as the results of this investigation remain inconclusive.
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Abstract: Published scholarly works have accentuated the eff ectiveness of the TABATA workout for college students. 
However, no studies were conducted on college students in the context of higher education institutions in the Philippines. 
Ergo, this study aimed to assess the eff ectiveness of the TABATA workout for college students. Lastly, it aimed to inves-
tigate if such a method may help to improve participants’ Body Mass Index and Waist Circumference.  This investigation 
employed an experimental approach to assessing the eff ectiveness of TABATA training for college students. Moreover, 
students underwent a 10-week-long workout in repetition. The fi rst part is focused on collecting participants’ demographic 
characteristics such as sex, age, BMI (pre- and post-test), and WC (pre- and post-test). In the second part, the Physical 
Activity Readiness Questionnaire was used. Paired samples t-test was also used to determine the signifi cant variance after 
10-weeks based on participants’ BMI and WC scores After the 10-week exercise performed by the participants in general, 
it was found that there is a reduction and improvement on participants’ BMI. Additionally, an improvement in participants’ 
WC. However, based on sex, no signifi cant variance in males’ BMI. Fascinatingly, an improvement was observed in the WC 
of both sexes. Based on the fi ndings, participating in the TABATA program is eff ective and may partially improve students’ 
BMI and enhance WC. This study did not take into account other factors which may also aff ect the result of this study. 
Therefore, comparable experiments may be conducted while taking into account other variables aforementioned to this 
study’s limitation.
Keywords: Body Mass Index, College students, HIIT, Tabata Workout Exercise, Waist Circumference.

INTRODUCTION
 Overweightness and obesity have been a predictor of morbidity and mortality from cardiovascular diseases 

(CVD), diabetes, musculoskeletal disorders, and various types of cancer (Lopez-Jimenez et al., 2022; Piché et al., 
2020). In addition, excess abdominal obesity is highly linked to a range of metabolic abnormalities and CVD (Ama-
to et al., 2013; Tran et al., 2018). As a long practice, Body Mass Index (BMI) is widely used in the diagnosis of 
overweight and obesity (Nuttall, 2015; D. Shah & Sachdev, 2011; Taieb et al., 2022), whilst Waist Circumference 
(WC) and indices based on WC-such as the waist-to-hip ratio (WHR), and waist-to-height ratio (WThR) are utilized 
as surrogate indicators of visceral obesity in predicting morbidity and mortality at the population level (Ashwell & 
Gibson, 2016; Ferreira-Hermosillo et al., 2014; Yoo, 2016). Such anthropometric indices are applied in epidemiolo-
gical studies for population surveillance of risk factors for chronic diseases because they can be easily measured and 
are low-cost (Bhatti et al., 2021; Golia et al., 2020). For example, in the study of Tran et al. (2018) in Vietnam, it was 
found that the measurements of BMI and WC are highly correlated (men r = .80, women, r = .77). For men, WC or 
an index based on WC is predominantly and highly associated with blood pressure, glucose, and total cholesterol, 
compared to their counterpart which is highly associated with glucose but highly important for BP and TC. In this 
regard, avoiding these possibilities by taking into consideration the BMI and WC of individuals at a young age, is 
highly recommended.

The college environment represents a critical space for young adults regarding the adoption of unhealthy eating 
habits and a greater risk of overweight and obesity, and even anemia, characterized particularly by an intake of foods 
rich in saturated fat and defi cient in essentials minerals such as iron and folic acid (Quiliche Castañeda et al., 2021). 
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The prevalence of overweight and obesity has doubled in the last decades and aff ects almost a third of the world’s po-
pulation, especially among students in developed countries (Chen et al., 2020), such as the Philippines. Additionally, 
there has been a strike on the percentage of college students who are not physically active (Chaabna et al., 2022; 
Kljajević et al., 2021) which is highly evident on a global scale due to some reasons such as academic workloads, 
lack of self-discipline, and poor access to sports facilities (Ferreira Silva et al., 2022; Memon et al., 2021; Winpenny 
et al., 2018). In this regard, the aforementioned reasons above are considered a public health problem and a pandemic 
(Meldrum et al., 2017; Tanucan et al., 2022).

Schools such as higher educational institutions have long been identifi ed as important venues for the provision 
of physical activities, especially during physical education classes (Kahan & McKenzie, 2015; Prevandos & Martin, 
2022). As students spend a lot of time in school, most especially those who are pursuing their undergraduate degrees, 
educational institutions represent an appropriate setting and opportunity to implement interventions that focus on a 
healthy active lifestyle (Wyszyńska et al., 2020). Various scholars have accentuated those educational institutions, 
and specifi cally the course Physical Education, has an important role in the curriculum in mitigating overweight and 
the ‘obesity epidemic’ (Kahan & McKenzie, 2015; McKenzie & Lounsbery, 2014; Quennerstedt et al., 2021). Reso-
urces for educational purposes, programs, and special teaching strategies have been developed in various nations in 
an attempt to encourage young adolescents to practice an active healthy lifestyle targeting the reduction of overwe-
ightness and obesity problems (Alfrey, 2023; Cale et al., 2014).

One of the activities that are being provided to college students is HIIT activities such as TABATA workouts. 
In recent years, there have been numerous studies that were already conducted on the eff ectiveness of TABATA wor-
kouts in the improvement of individuals’ overall health (Ekström et al., 2019; Li et al., 2023; Popowczak, Rokita, 
Koźlenia, et al., 2022). TABATA training is highly considered as one of the high-intensity ‘interval or intermittent’ 
training (HIIT) methods, which varies in terms of the characteristics of the training exercise (i.e., the exercise mode, 
intensity, and durations of exercise and rest) (Emberts et al., 2013; Tabata, 2019). This training also aims to yield 
the most benefi ts in a short amount of time. Such as for example, in each exercise, an individual may perform eight 
rounds of 20 seconds of strenuous exercise followed by 10 seconds of rest. HIIT is the ‘near maximal’ (in another 
term, ‘submaximal’) eff ort which is generally performed at an intensity that elicits > 80% (sometimes 85-95%) of 
the maximal heart rate (Weston et al., 2014). On the one hand, a broader defi nition of HIIT was suggested in which 
it typically involves short bursts of high-intensity exercise to which a short period of rest and recovery will follow 
which approximately takes < 30 min to execute (Thompson, 2023). In the exercise physiology discipline, the level 
of intensity of a specifi c exercise has been defi ned relative to the VO2max as ‘submaximal,’ ‘maximal,’ and ‘supra-
maximal’ when the oxygen demand is less than, equal to, and greater than VO2max, respectively. Since TABATA 
training is higher than the VO2max (i.e., 170% VO2max), the original training is ‘supramaximal intensity intermittent 
training.’ Furthermore, in terms of exercise: recovery ratio, TABATA is diff erent from other exercises such as sprint 
interval training (SIT). In this regard, this training is an original and unique training method that can be described by 
either the classic but familiar term ‘interval training’ or the modern and “cool” term ‘HIIT,’ which includes a variety 
of training methods using intermittent/interval high-intensity exercise (Tabata, 2019).

Fascinatingly, it was found out that such workouts may be of great benefi t in the improvement of body mass 
index and waist circumference of students (Domaradzki et al., 2020; Lu et al., 2023; Meng et al., 2022; N. Shah & 
Purohit, 2020). Most notably, in some scholarly articles, the eff ects of multiweek HIIT such as TABATA workout 
were observed in overweight young people and in those with normal BMI and WC, the results indicated that impro-
vements are highly eff ective for overweight and obese individuals (D’Amuri et al., 2021; Domaradzki et al., 2021; 
Espinoza Silva et al., 2023; Ouerghi et al., 2017). Additionally, there have been recent studies that have mentioned 
the eff ectiveness of TABATA training in the virtual environment. It was also that virtual TABATA training is highly 
eff ective in the improvement of the level of physical fi tness and psychological well-being of student-athletes (Gani 
et al., 2023). Likewise, another study was conducted were it was also observed that online TABATA workout had a 
positive eff ect on the improvement of muscle mass, ankle strength (dorsifl exion), hip strength (abduction, fl exion, 
extension, and external rotation), knee strength (extension and fl exion), and balance (Y-balance test) in adolescents 
(Lee et al., 2021). However, these studies have not focused on the Body Mass Index and Waist Circumference, in-
stead, they have focused on other physical fi tness components (i.e., VO2max, endurance, speed, power, and strength), 
and psychological well-being. On the other hand, after performing a thorough investigation of published scholarly 
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works that were conducted in relation to this topic in the setting of college students in the Philippines, no studies 
were detected. Furthermore, inquiries concerning the eff ectiveness of TABATA workouts for college students in the 
improvement of their body mass index and waist circumference are still undiscovered. Evaluating its eff ectiveness is 
highly benefi cial, most especially for physical education teachers in the Philippines in tertiary education, dissemina-
ting its importance in the improvement of students’ BMI and WC to prevent or lessen the current number of students 
who are overweight and obese. 

Purpose of the Study
In this reg ard, this current study examined the eff ectiveness of the 10-week TABATA workout in repetition to 

college students based on their pre- and post-test scores, and evaluating the diff erence based on sex.

MATERIALS AND METHODS OF RESEARCH

Research Design
This current investigation employed an experimental design to evaluate the eff ectiveness of a 10-week TA-

BATA workout in repetition to undergraduate students in the improvement of their Body Mass Indexes (BMI) and 
Waist Circumference (WC). It is a scientifi c method to which the study is conducted in a structured and methodical 
manner, focusing on its goal in achieving accuracy and formulating the most precise conclusion (Miller et al., 2020). 
As mentioned earlier, this study has used a sampling technique to which the participants are selected based on their 
characteristics that are highly suitable for this kind of investigation. In this regard, a selection criterion was formula-
ted to obtain the most reliable and accurate data from the participants:

 - enrolled in the course Physical Education 2 (Fitness Exercises [Exercise Program-based])
 - must be at least 19 years old;
 - can be either male or female; and
 - no medical history;

Table 1 illustrates the demographic characteristics of the participants. Based on the table, most of the partici-
pants are female compared to male [(Nfemale = 22(73.3%), Nmale = 8(26.7%)]. In terms of age, most participants are 20 
years old, followed by 19 and 21 years old [(N20yo = 14(46.7%), N19yo = 13(43.3%), N21yo = 3(10.00%)], respectively 
with a mean of 19.67 years old.

Table 1. Demographic Characteristics of the participants

Variables Items N(%)
Sex Male 8(26.7%)

Female 22(73.3%)
Age (M=19.67) 19 years old 13(43.3%)

20 years old 14(46.7%)

21 years old 3(10.0%)
Note: M-Mean

Table 2 below illustrates the TABATA workout program that is designed based on the curriculum of the course 
to which students are asked to undergo. It also provides the step-by-step process where students are expected to per-
form in class. The said workout program will be performed by the students in a repetitive manner for the duration of 
10-weeks.
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Table 2. 10-week repetition TABATA workout program

Workout Instruc  ons

High Knees 1. Start standing.
2. Run in place, driving the knees towards the chest.
3. Use arms and try and go as fast as you can. Complete as many reps as possible in 20 seconds 

at maximum eff ort, followed by 10 seconds of rest. Repeat eight  mes. Rest for one minute 
then con  nue on to the next move.

Sprawl 1. Start in a plank posi  on.
2. Jump feet toward hands, dropping bu   below knees and li  ing torso up, and raising hands to 

chest level.
3. Jump feet back to plank posi  on. That’s one rep. Complete as many reps as possible in 20 

seconds at maximum eff ort, followed by 10 seconds of rest. Repeat eight  mes. Rest for one 
minute then con  nue on to the next move.

Skaters 1. Start standing with feet hip-distance apart.
2. Jump to the right, landing on right foot and bringing your le   leg behind body.
3. Jump back to the le  , landing on le   foot and bringing right foot behind body. That’s one rep. 

Complete as many reps as possible in 20 seconds at maximum eff ort, followed by 10 seconds 
of rest. Repeat eight  mes. Rest for one minute then con  nue on to the next move.

Knee Tuck to Pushup 1. Start in a high plank posi  on.
2. Jump knees between hands (or place sliders under feet, and pull knees forward in line with 

hands).
3. Return feet to plank posi  on.
4. Bend elbows and lower into a pushup with control. That’s one rep. Complete as many reps 

as possible in 20 seconds at maximum eff ort, followed by 10 seconds of rest. Repeat eight 
 mes. Rest for one minute then con  nue on to the next move.

Tuck Jumps 1. Start standing.
2. Jump straight up, tucking knees to your chest.
3. Land so  ly, and immediately repeat that move. That’s one rep. Complete 20 seconds at 

maximum eff ort, followed by 10 seconds of rest. Repeat eight  mes. Rest for one minute.
Mountain Climbers 1. Start in a plank posi  on.

2. Drive your knees toward chest, one at a  me, as quick as you can. That’s one rep. Complete 
as many reps as possible in 20 seconds at maximum eff ort, followed by 10 seconds of rest. 
Repeat eight  mes. Rest for one minute then con  nue on to the next move.

Squat Jump 1. Start standing with feet shoulder width apart, toes pointed forward, and weight in heels.
2. Lower down into a squat, and then drive through heels to reverse movement and jump up as 

high as possible.
3. Land so  ly back into the squat posi  on. That’s one rep. Complete as many reps as possible in 

20 seconds at maximum eff ort, followed by 10 seconds of rest. Repeat eight  mes. Rest for 
one minute then con  nue on to the next move.

Burpees 1. Start standing.
2. Squat down to plant palms on mat.
3. Immediately, jump feet back into a plank posi  on.
4. Perform a pushup.
5. Jump feet toward hands.
6. Push down through heels to rise up and jump into the air, bringing hands over head.
7. Land so  ly back on mat. That’s one rep. Complete as many reps as possible in 20 seconds 

at maximum eff ort, followed by 10 seconds of rest. Repeat eight  mes. Rest for one minute 
then con  nue on to the next move.

Instruments and Data Gathering Procedure
The collection of data from the participants was successfully obtained by utilizing a two-parts questionnaire. 

The fi rst part is focused on gathering the participants’ demographic profi le both sex, age, body mass index (BMI- for 
both pre- and post-test scores) and waist circumference (WC-for both pre- and post-test scores). Lastly, the Physical 
Activity Readiness Questionnaire (PAR-Q) was also utilized to determine the participants’ current health status in 
order to identify and exclude the participants based on the selection criterion formulated for the investigation
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Participants of the Study
The selected participants for the study are undergraduate students enrolled from two sections in the program 

of Bachelor of Physical Education in a higher education institution in Angeles City, Region III (Pampanga), Phili-
ppines. Additionally, the participants are currently enrolled in the course Movement Competency Training for the 
1st Semester, the Academic Year 2022-2023. In this regard, the participants were selected using Purposive Sampling 
technique. This method of selecting participants is not based on statistical likelihood, but rather on the researcher’s 
subjective estimation of which participants will yield the most informative data (Etikan, 2016). Ergo, a selection 
criterion has been formulated to ensure that the participants’ data is as accurate as feasible. The following criteria are 
as follows:

1. Must be at least 19 years old on the time of the experimental study has been investigated;
2. Either male or female students;
3. Participants’ class are held in the orthodox and virtual modality; and
4. No prior medical conditions.

Statistical Analysis
Obtained data from the participants were processed via IBM Statistical Package for the Social Sciences ver-

sion 27 (IBM SPSS 27). The demographic characteristics of the participants (i.e., age, gender, BMI and WC) were 
interpreted using descriptive statistical analyses such as frequency (f), mean (M) and percentage (%). Lastly, Paired 
samples t-test was performed to evaluate the signifi cant variance in terms of BMI and WC based on gender after 
performing a set of TABATA workout in repetition for ten consecutive weeks (Ross & Willson, 2017).

Ethical Considerations
The participants for this experiment were provided a background concerning the study such as its objectives, 

the instruments to be used, and the variables that will be measured in the entire duration of the investigation. Further-
more, minor risks in participating in the study were also enumerated. Participants were asked to provide their written 
consent by agreeing on the statement provided on the questionnaire.

RESULTS OF THE RESEARCH
Table 3 depicts the pre-test reports in terms of body mass index and waist circumference of the participants with 

respect to sex. In terms of body mass index, most male participants are under the normal classifi cation followed by 
obese [(Nmale(normal) = 6(75.00%), Nmale(obese) = 2(25.00%)], while most female participants are under normal classifi cati-
on followed by underweight [(Nfemale(normal) = 14(63.63%), Nfemale(underweight) = 8(36.36%)]. For waist circumference, most 
male participants are under low risk followed by high risk [(Nmale(low risk) = 7(87.50%), Nmale(high risk) = 1(12.50%)], while 
most female participants are under low risk followed by moderate risk [(Nfemale(low risk) = 21(95.45%), Nfemale(moderate risk) = 
1(4.54%)].

Table 3. Pre-test report in terms of sex vis-à-vis Body mass index and waist circumference

Body Mass Index (BMI) Classifi ca  on

Sex Underweight/UW (%) Normal/N (%) Obese/O (%)

Male - 6(75.00%) 2(25.00%)

Female 8(36.36%) 14(63.63%) -

Waist Circumference (WC)

Sex Low Risk (%) Moderate Risk (%) High Risk (%)

Male 7(87.50%) - 1(12.50%)

Female 21(95.45%) 1(4.54%) -

Table 4 displays the post-test reports in terms of body mass index and waist circumference of the participants 
with respect to sex. In terms of body mass index, most male participants are under the normal classifi cation followed 
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by obese [(Nmale(normal) = 7(87.50%), Nmale(obese) = 1(12.50%)]. Fascinatingly, of the original two participants who are 
obese, one of them achieved the normal classifi cation after performing the TABATA workout. Meanwhile, most of 
the female participants are under the normal classifi cation followed by underweight [(Nfemale(normal) = 12(54.55%), 
Nfemale(underweight) = 10(45.45%)]. On the other hand, of the original fourteen participants who are normal, two of them 
became underweight after performing the TABATA workout. Furthermore, concerning waist circumference, most of 
the male participants are under the low-risk followed by high risk [(Nmale(low risk) = 7(87.50%), Nmale(high risk) = 1(12.50%)]. 
Comparing these fi ndings from the pre-test report in Table 4, no changes were observed after performing the TABA-
TA workout. Lastly, all participants are under the low risk [(Nfemale(low risk) = 22(100.00%)], indicating that out of the 21 
original participants under this category, one from the moderate risk successfully improved her waist circumference 
by performing the TABATA workout.

Table 4. Post-test report in terms of sex vis-à-vis Body mass index and waist circumference

Body Mass Index Classifi ca  on

Sex Underweight/UW (%) Normal/N (%) Obese/O (%)

Male - 7(87.50%) 1(12.50%)

Female 10(45.45%) 12(54.55%) -

Waist Circumference

Sex Low Risk (%) Moderate Risk (%) High Risk (%)

Male 7(87.50%) - 1(12.50%)

Female 22(100.00%) - -

Table 5 illustrates the detailed comparison of all the participant’s body mass index/classifi cation and waist cir-
cumference/classifi cation before and after performing the 10-week TABATA workout in repetition. As can be seen 
in the table, there is a slight improvement and reduction in the participants’ body mass indexes and waist circumfe-
rence. Fascinatingly, it can be seen that the male, an obese participant, has a slight reduction in his body mass index 
and an improvement in his waist circumference. On the one hand, it is alarming that there is a signifi cant decrease 
in the body mass index and waist circumference for most female participants under the underweight category after 
performing the workout.

Table 5. Detailed comparison of participants’ BMI/Classifi cation and Waist Circumference/Classifi cation based on pre-test 
and post-test scores

Pre-test Post-test

Par  cipant Sex BMI / 
Classifi ca  on

Waist 
Circumference / 

Classifi ca  on
Par  cipant Sex BMI / 

Classifi ca  on

Waist 
Circumference / 

Classifi ca  on
1 F 17.52 (UW) 30.00 (LR) 1 F 18.02 (UW) 32.00 (LR)

2 F 18.35 (UW) 25.00 (LR) 2 F 18.37 (UW) 27.00 (LR)

3 F 22.92 (N) 27.95 (LR) 3 F 23.05 (N) 26.35 (LR)

4 F 18.65 (N) 28.00 (LR) 4 F 19.05 (N) 26.50 (LR)

5 M 23.41 (N) 30.00 (LR) 5 M 23.30 (N) 27.00 (LR)

6 F 20.50 (N) 29.00 (LR) 6 F 21.20 (N) 27.00 (LR)

7 M 23.15 (N) 36.00 (LR) 7 M 23.45 (N) 34.00 (LR)

8 M 26.44 (O) 41.00 (HR) 8 M 25.02 (O) 38.00 (HR)

9 M 23.79 (N) 32.00 (LR) 9 M 22.25 (N) 29.00 (LR)

10 M 18.52 (N) 26.00 (LR) 10 M 18.60 (N) 26.00 (LR)
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11 F 19.23 (N) 28.20 (LR) 11 F 18.06 (N) 27.00 (LR)

12 M 20.80 (N) 30.00 (LR) 12 M 21.25 (N) 28.00 (LR)

13 F 19.20 (N) 29.00 (LR) 13 F 18.50 (N) 26.00 (LR)

14 F 18.75 (N) 33.00 (MR) 14 F 18.25 (N) 30.00 (LR)

15 F 17.24 (UW) 24.00 (LR) 15 F 16.45 (UW) 23.00 (LR)

16 F 22.00 (N) 25.25 (LR) 16 F 21.75 (N) 24.50 (LR)

17 F 17.92 (UW) 23.00 (LR) 17 F 17.05 (UW) 23.00 (LR)

18 F 19.80 (N) 27.00 (LR) 18 F 19.00 (N) 26.25 (LR)

19 F 17.33 (UW) 23.00 (LR) 19 F 16.55 (UW) 23.25 (LR)

20 F 19.50 (N) 26.00 (LR) 20 F 18.50 (N) 25.00 (LR)

21 F 21.19 (N) 26.50 (LR) 21 F 20.20 (N) 25.25 (LR)

22 M 20.90 (N) 27.00 (LR) 22 M 19.50 (N) 26.00 (LR)

23 F 18.50 (N) 28.00 (LR) 23 F 17.25 (UW) 26.00 (LR)

24 F 18.59 (N) 29.50 (LR) 24 F 18.01 (UW) 28.00 (LR)

25 F 16.99 (UW) 23.50 (LR) 25 F 17.02 (UW) 23.00 (LR)

26 F 18.90 (N) 27.50 (LR) 26 F 18.50 (N) 27.00 (LR)

27 F 17.24 (UW) 23.50 (LR) 27 F 18.01 (UW) 23.00 (LR)

28 F 18.59 (N) 28.00 (LR) 28 F 18.00 (N) 27.00 (LR)

29 F 15.17 (UW) 23.00 (LR) 29 F 16.22 (UW) 22.00 (LR)

30 M 28.01 (O) 33.00 (LR) 30 M 27.59 (O) 30.00 (LR)
Note: Values are expressed as BMI(Classifi cation): UW- Underweight, N- Normal, O- Obese; Values are expressed as Waist 

Circumference (Classifi cation): LR- Low risk, MR- Moderate risk, HR- High risk.

Table 6 demonstrates the results of the paired t-test analysis. Overall, in the pre-test and post-test scores, a si-
gnifi cant variance was observed which indicates that there is a signifi cant reduction and improvement in the Body 
Mass Index (BMI) of the participants after performing the TABATA workout  [BMIa(pre) (19.97 ± 2.87) and BMIb(post) 
(19.60 ± 2.76), t(29) = 2.873, p = .008]. Lastly, concerning the waist circumference of the participants, a signifi cant 
diff erence was observed which indicates that after performing the TABATA workout, there is a reduction and impro-
vement in the waist circumference of the participants [WCa  (28.10 ± 4.05) and WCb (26.87 ± 3.42), t(29) = 5.124, 
p < .05]. Moreover, the study has also examined the variance specifi cally the individuality of each sex. Concerning 
male participants, no signifi cant variance was observed concerning their pre-test and post-test scores concerning 
BMI [BMIa(pr e)

male (23.13 ± 22.62) and BMIb(post)
male (22.62 ± 2.92), t(7) = 1.738, p = .126]; on one hand, a signifi cant 

variance was observed in terms of their waist circumference, indicating that there is a signifi cant reduction and im-
provement in their WC after performing the TABATA workout [WCa

male (31.88 ± 4.88) and WCb
male (29.75 ± 4.23), 

t(7) = 5.338, p = .001]. For female participants, a signifi cant diff erence was observed in their pre-test and post-test 
scores concerning BMI [BMIa(pre)

female (18.82 ± 1.75) and BMIb(post)
female (18.50 ± 1.72), t(21) = 2.238, p = .036]; also, a 

signifi cant variance was observed in terms of their waist circumference, positing that there is a signifi cant reduction 
and improvement in their WC after performing the TABATA workout [WCfemale

a (26.72 ± 2.70) and WCfemale
b (25.82 

± 2.43), t(21) = 3.410, p = .003].
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Table 6. Diff erence between pre-test and post-test, and waist circumference of participants

Variables
Paired Diff erences

t df Sig.
M ± SD SE

95% Confi dence Interval of the Diff erence
Lower Upper

Overall
1 BMIa(pre) - BMIb(post) .37 ± .71 .130 .10689 .63510 2.873 29 .008

2 WCa - WCb 1.22 ± 
1.31 .240 .73705 1.7162 5.124 29 .000

Male Par  cipants
1 BMIa(pre) - BMIb(post) .51 ± .83 .292 -.18298 1.1979 1.738 7 .126

2 WCa - WCb 2.13 ± 
1.12 .398 1.184 3.066 5.338 7 .001

Female Par  cipants
1 BMIa(pre) - BMIb(post) .32 ± .67 .143 .02269 .62003 2.238 21 .036
2 WCa - WCb .90 ± 1.24 .264 .35115 1.4488 3.410 21 .003

Note: Values are expressed as Mean ± Standard Deviation; BMI-Body Mass Index (pre- and post-test) WC- Waist 
Circumference (pre- and post-test).

DISCUSSION

 This study aimed to examine the eff ectiveness of the ten-week series in repetition of TABATA workouts in the 
improvement of the Body Mass Index (BMI) and Waist Circumference (WC) of the participants. Based on the fi ndin-
gs, it was found that there was a signifi cant diff erence and improvement in the body mass index of the participants 
if seen from an overall perspective. The fi nding of this study has been supported by the study of (Domaradzki et al., 
2020) which reported that a signifi cant diff erence was observed in the BMI of the participants who joined the 10-week 
TABATA program after performing the two-way ANOVA [BMI(F=120.30,p <0.001)], however, it is only eff ective 
for overweight individuals. Likewise, the fi ndings of Meng et al. (2022) also reported that BMI and body fat mass 
decreased (BMI: − 1.8 kg/m2 vs. – 1.2 kg/m2, P < 0.01; FM: − 1.6 kg, P < 0.05 vs. -3.7 kg, P < 0.01) in HIIT following 
the TABATA program for twelve weeks. Similarly with the study fi ndings of Lu et al. (2023), it was reported that a 
12-week low-volume TABATA style functional HIIT was highly eff ective to female university students to improve 
cardiorespiratory fi tness, body fat, cardiometabolic health outcomes, and habitual PA. Contrary to the fi ndings of Po-
powczak, Rokita, and Domaradzki (2022), based on their experimental study focusing on a 10-week PE curriculum 
supplemented by TABATA training program to secondary school students, it was observed that male students of the 
intervention group has signifi cantly reduced their body fat (1.77%, p < .05) compared to their counterparts. Additio-
nally, the study of Juránková et al. (2015) has reported that the ten-week program of high-intensity strength interval 
training has a positive eff ect that is not statistically signifi cant on the reduction of body fat but has a positive eff ect 
that is statistically signifi cant on the increase of muscle mass. Based on the general fi ndings, it can be postulated that 
participating in the TABATA program is eff ective and may partially improve students’ body mass index. 

On the other hand, concerning waist circumference, it was found that a signifi cant diff erence and improvement 
were observed as seen in the participants’ before and after scores. Alarmingly, for male participants, the results 
showed no statistically signifi cant change in test scores concerning their Body Mass Indexes before and after the 
TABATA workout, but there is a slight signifi cant improvement in waist circumference. When compared to female 
participants’ pre and post-test scores for BMI and waist circumference, a statistically signifi cant diff erence was fo-
und. Based on these fi ndings, supported by the study of N. Shah and Purohit (2020), reported that TABATA training 
shows signifi cant improvement in reducing the waist circumference of the female participants. In this regard, it 
can be postulated that TABATA training program demonstrated partial eff ectiveness but should be individualized 
and sex diff erences should be highly considered in relation to the improvement of waist circumference. In general, 
there have also been various studies in relation to the eff ectiveness of TABATA program as HIIT in decreasing and 
improving waist circumference. Such as the fi ndings of Saetang and Silalertdetkul (2021), it was found that after 
training, both the HIIT and Abdominal groups saw a substantial reduction in body fat percentage (p <.05). However, 
only the HIIT and Abdominal groups saw a reduction in their combined abdominal skinfold, waist circumference, 
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and waist-to-hip ratio after training (p <.05). Likewise, the study of José De Menezes-Junior et al. (2020) has found 
that children who are overweight or obese can benefi t from HIIT protocols with work-to-rest ratios of 1:1 or 2:1 
regardless of the overall amount of time spent exercising. In this regard, it can be posited that the TABATA workout 
may eff ectively reduce and improve the waist circumference of the participants for those falls under the overweight 
and obese. Notably, multiple studies have confi rmed that TABATA workouts are extremely benefi cial, especially for 
those who are overweight, or obese. Such as the study of D’Amuri et al. (2021), it was reported that a 12-week HIIT 
is signifi cantly eff ective for obese adults. Similarly, with the fi ndings of Taufi kkurrachman et al. (2020), observed that 
TABATA method represents an eff ective way in reducing body weight and fat, most especially to those overweight 
and obese individuals. However, based on the results of the study, TABATA training program is not highly suggested 
to introduce, most especially for students that falls under the underweight category as this may cause detrimental 
issues concerning their health. On a positive note, the training program may be suggested to underweight students if 
combined with proper caloric food intake.

CONCLUSION
Based on the fi ndi ngs of the study, it has been observed that a 10-week TABATA training workout in repetition 

may partially improve students’ body mass index and signifi cantly enhance waist circumference. In this regard, PE 
instructors of the college may continuously utilize this exercise in order to facilitate a positive, healthy, and enjoya-
ble activity that may lead to the improvement of their BMI and WC. Furthermore, it has been found that this HIIT 
program may be highly eff ective for female college students compared to their counterparts, specifi cally for both 
BMI and WC improvement. However, the fi ndings of this study are based on its signifi cant observation that it is 
highly applicable for students that falls under the category of overweight and obese, but not recommended for those 
underweight. Additionally, as have mentioned earlier in the discussion part, this type of workout program should be 
individualized and diff erence in terms of sex should be highly evaluated.

Most importantly, this experimental study has some caveats that needs to be taken into consideration. This 
study only focused on undergraduate students in a college in the Philippines. Therefore, this study may not be able to 
extrapolate the eff ectiveness of the workout program to other student population. In this regard, the fi ndings of this 
investigation indicate that doing a similar study with the participation of other students from other higher educational 
institutions is strongly recommended. Lastly, this research did not take into account the participants’ dietary habits, 
lifestyle choices, and other factors which may also aff ect the result of this study. Ergo, it is highly suggested that 
comparable experiments be conducted while taking into account the other variables that were mentioned previously. 
In conclusion, this study makes a novel contribution to the existing body of information in the form of knowledge 
about the effi  ciency of the 10-week TABATA workout program in repetition to undergraduate students in a college 
in the Philippines
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Abstract: Circuit plank training is expected to improve archery accuracy supported by the dominant component in 
archery. This research was an experiment using a one-group pretest-postest design that provided circuit plank training 
activities in as many as 18 meetings and was carried out three times a week. The study populations were 22 athletes in Yo-
gyakarta, which were then fi ltered again to take 12 athletes as the study sample using purposive sampling techniques with 
the criteria of male athletes aged 16-18 years. The instrument of this study included the holding bow digit test and archery 
distance of 40 meters. The analytical techniques used were normality, homogeneity, and hypothesis tests. The hypothesis 
testing used a T-test, a statistical analysis technique that can be used to determine whether there is a signifi cant diff erence 
between the two mean samples. The analysis of the arm muscle strength data resulted in a t-count value of (41,894) > t 
table (1.80) and a p-value of (0.000) < 0.05. Meanwhile, the archery accuracy analysis obtained a t-count value of (34,019) 
> t-table (1.80), and a p-value of (0.000) < 0.05. The results of the two t-tests showed that the t-count value > t-table 
showed an increase after being given treatment. There was an increase in the strength and accuracy of archery athletes 
after having circuit plank training and increased endurance component of the arm muscles.
Keywords: Circuit, Plank, Bodyweight Training, Archery Sports.

INTRODUCTION
Indonesians, especially athletes, participate in a variety of sports. One of them is archery, which is one of the 

world’s best sports, this activity is welcoming to all groups (Y. Prasetyo & Susan, 1999). Children to adults can do 
this sport for recreational activities and achievement (Sarro et al., 2021). Archery achievements do not prioritize gen-
der because archery is not an absolute thing that determines the superiority of performance, which means that when 
at the same level, male athletes are not necessarily superior to women (Hasmawati et al., 2020). The world record of 
144 arrows for the men’s recurve number is held by Kim Woo Jin with a score of 1391, while the women’s recurve 
Park Sung Hyun holds the number with a score of 1405 (Ertan et al., 2021). The data can prove that in the sport of 
archery, women can compete fi ercely with men and even surpass male athletes’ achievements.

Archery requires fi ve components, namely: physical, tactical, technical, mental, and proper bow tuning, and 
archery is a sport that not only requires cognitive skills but requires a dominant physical aspect (Spratford & Cam-
pbell, 2017). This aspect supports archery accuracy (Dhawale et al., 2018), which is very important in the support of 
physical endurance and the strength of the arm muscles (Kolayis et al., 2014). 

Muscle strength is the ability of a muscle or muscle group to perform work by bearing the weight it lifts (Mohd 
Saleh et al., 2022). Strong muscles work effi  ciently daily and improve the body’s shape (Ergen et al., 2021). Muscles 
that are not trained for some reason, such as an accident, will become weak due to atrophy, and if this is left unchec-
ked, the condition can result in muscle paralysis (Nasihul et al., 2022). Muscle strength is closely related to the neu-
romuscular system, which tells how much the nervous system can activate muscles to contract, so the more muscle 
fi bers that are activated, the greater the muscle’s strength (Sadeghipour et al., 2021). Various physical strength exerci-
ses need to be trained to improve the athlete’s achievements, from the strength of the arms, shoulders, abdomen, and 
legs (Susanтo et al., 2022). One piece of training that could be applied is plank variation training.

Plank exercises are isometric exercises that train strength, which involves the whole muscle maintaining the 
same body position, such as push-ups for as long as possible (Devries & Giangregorio, 2023). Isometric contracti-
on is the increase in muscle tension when lengthening so that the length of the muscle is in a fi xed or unchanged 
state (Barclay & Curtin, 2023). Isometric exercise was a popular form of strength training in the 1960 (Hahn et al., 
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2023). Strength training in an isometric way is more eff ective for maximum training strength, muscle hypertrophy, 
and muscle injury healing programs (Hashim et al., 2011). The results of plank training carried out systematically, 
continuously, and regularly in several reps and sets will aff ect the strength and fl exibility of coordination and shoul-
der muscles (Stojanović et al., 2023). The stronger and longer a person can perform plank movements, the better the 
strength of his shoulder muscles to improve physical condition.

The plank exercise makes the muscles contract strongly as a response to the static loading of the muscles in-
volved (de Souza Ferraz et al., 2023). Such loading results in muscle hypertrophy, whose eff ect will increase muscle 
strength (Benavente et al., 2023). Muscle hypertrophy depends on the exercises performed. The muscle which will be 
large is the slow muscle. Hypertrophy caused due to exercise is usually accompanied by increases in myofi brils, actin 
fi laments, myosins, sarcoplasms, and other supporting tissues (Brightwell et al., 2022),(Lim & Goh, 2022).

Based on the observation results and empirical facts, archery coaches only provided monotonous training and 
lacked an understanding of the physical condition training variety specifi cally for archery. Some athletes were bored 
when participating in training and still felt heavy when pulling bows, and also, athletes experienced tremors in the left 
hand. The tremor experienced aff ected the groping of arrows which caused a lack of archery accuracy. Some trainers 
considered that the physical condition training for archery branches was only on the fi eld by shooting as many arrows 
as possible. The arm muscle strength data measured by the holding bow digit test showed an average of 8.3. If con-
verted to the norm, these results fall into less. In detail from the data, 20 athletes produced 10% in the good category, 
35% in the medium category, 45% in the less category, and 10% in the very less category.

The circuit method consists of several items or kinds of exercises that must be done within a particular time. 
After completing one exercise, the athlete moves on to another without any recovery time until the training is com-
pleted (Sari & Vakili, 2022). Circuit drills are exercises with many items and various posts that move between posts 
or items until the series of practice items are completed. Spo rts coaching does not depend on the rapid application of 
sequential processes but on the quality of the coaches’ knowledge (Yachsie et al., 2023). In addition to tactics, tech-
niques, and mentality, physical conditions are indispensable for improving achievement (J. L. Park, 2021). Strength 
is the dominant component in archery to support bow drawing in the set-up to the full-draw position. However, on 
the fi eld, the coaches only focus on technique and pay little attention to the physical condition of the athlete. Only 
understanding technique, mentality, or tactics will not help to obtain high points if the arrow misses. Therefore, to 
strengthen the tactics, physical training also needs to be done (Friday et al., 2023). From the background above, it can 
be concluded that there was an eff ect of circuit plank training on the strength of the arm muscles and the accuracy of 
archery athletes.

METHOD
Thi s experimental research applied one group pretest-posttest design, carried out in one experimental group 

without a comparison group. In this study, one group was given a   plank variation exercise activity in as many as 18 
meetings carried out three times a week. The study sample did a pretest fi rst before later being given activity and a 
posttest after treatment. The population in this study were archery athletes in Yogyakarta as many as 22 athletes with 
a sample of 12 athletes who were determined using a purposive sampling technique with the criteria of athletes being 
male and aged 16-18 years. The instrument of this study was a holding bow digit test for arm muscle strength with 
arm muscle strength measured in units (Kg), The validity of endurance was 0.895 > r table of 0.344 (H. Prasetyo & 
Siswantoyo, 2019). The accuracy of archery by a distance of 40 meters distance with validity 0,895 > r tabel 0,344 
and reliability 0,944 > 0,60 (Yacshie et al., 2022) was assessed by looking at where the arrows landed and comparing 
them with the determined target. The way to calculate the accuracy of archery was by performing 36 arrow shots and 
totaling the number of each arrow that process is called scoring. 

The researchers collected data by conducting an arm muscle endurance test with a holding bow digit test instru-
ment and archery at 40 meters. After that was a pretest. The sample was given an exercise treatment by  doing a plank 
variation training with the circuit method.
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The maximum heart rate determined the burden, using a formula 
to predict the maximum pulse rate. The result showed 220 – age (Z. 
Huang et al., 2023). The intensity was 70-75% with 30 seconds reco-
very, 3-6 reps, 3-4 sets, and 3-minute breaks between sets. The  analytical 
techniques used were normality (kolmogorov-Smirnov technique), ho-
mogeneity (Levene statistic technique), and hypothesis testing applied 
a T-test, a statistical analysis technique that can be used to determine 
whether there is a signifi cant diff erence between the mean samples.

RESULT
The hypothesis in this study is that there is an eff ect of Circuit 

Plank Exercise on Arm Muscle Strength and Archery Accuracy.

Table 1. Descriptive Statistics Of Archery Strength And Accuracy

N Minimum Maximum Mean Std. Devia  on

Pretest Arm Muscle Strength 12 176 633 444.92 142.005

Postest Archery Accuracy 12 425 668 549.00 81.981

Pretest Arm Muscle Strength 12 238 534 413.58 112.642

Postest Archery accuracy 12 270 598 437.08 112.788

Based on the data in  table 1, the mean of pretest and posttest arm muscle strength increased, which meant that 
the data/research group experienced an increase in strength. The mean of pretest and posttest data on archery accura-
cy had also increased, meaning that the data/group also increased archery accuracy.

Table 2. Normality Test Calculation

Data p Sig. Informa  on

Arm Muscle Strength
pretest 0,745 0,05 Normal

pos  est 0,143 0,05 Normal

Archery Accuracy
pretest 0,387 0,05 Normal

pos  est 0,376 0,05 Normal

The results of table 2 this uni normality was obtained from the Shapiro-Wilk test. From the table above results, 
the pretest and posttest data had a p-value (sig.) > 0.05, which concluded that the variables were normally distributed.

Table 3. Homogeneity Test Calculation

Data Sig. Informa  on

Arm Muscle Strength 0,397 Homogeneous

Exercise Medita  on 0,354 Homogeneous

The results of the homogeneity test  table 3 of this study can be seen in table 3 as follows: From table 3 above, 
the sig value of the pretest and posttest signifi cance was > 0.05, so the data were homogenous.

Figure 1. Circuit Plank Exercise Programs
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Table 4. Hypothesis Test 

 Pretest – pos  est Df T table T count P Sig 5 %

 Arm muscle strength 11 1,80  42.884 0,000 0,05

Archery accuracy 11 1,80  35.023 0,000 0,05

The data analysis table 4 of the arm muscle strength obtained a t-count value of (42.884) > t-table (1.80), and a 
p-value of (0.000) < of 0.05. The results showed that the t-count value was greater than the t-table. Thus, it meant that 
there was an infl uence of circuit plank training on arm muscle strength in archery athletes in Yogyakarta. Based on 
the analysis of archery accuracy above, the t-count value was (35.023) > t table (1.80), and the p-value was (0.000) 
< 0.05. The results stated that the t-count value was greater than the t-table. Thus, it can be interpreted that there was 
an infl uence of circuit plank on the archery accuracy of archery athletes in Yogyakarta.  The results of the two t-tests 
showed that when the value of t-count > t-table, the results showed that the hypothesis was accepted.

ALTERATIONS
This research concluded that the increased arm muscle strength and archery accuracy resulted from circuit plank 

training exercises. The results were obtained when pulling the bow in the set-up position to the full-draw position. 
Athletes could pull the bowstrings until they touch the lips and the towing fi nger touch the chin. Therefore, circuit 
plank training exercises improved the strength and accuracy of this archery. Body weight training is the same as we-
ight training and is only distinguished by diff erent exercise models and variations. Body weight training can be done 
without using tools and body weight (Gwinnutt et al., 2022). This body weight exercise is often combined with the 
circuit method, which is an exercise that uses a form of movement summarized in several posts sorted according to 
the goals and rules set (Zheng et al., 2022); (Marpaung & Sari, 2022). Weight training with this circuit training system 
stimulates the muscles (Scoubeau et al., 2023). 

Some of the muscle groups that were given stimulation in this study to be increased were: large muscle groups 
consisting of the pectoralis, hamstring, quadriceps, latticinio Dorsi, low back, biceps, triceps, and abdominal (Bastani 
et al., 2023). Plank weight training given according to the exercise’s dosage, purpose, and dosage can signifi cantly 
infl uence arm muscle strength (D’Onofrio et al., 2023). One of the essential elements in archery athletes’ physical 
fi tness is the arm muscles’ strength (Liao et al., 2022). Excellent muscle strength is the basis for success in sports and 
the optimization of other physical abilities. 

Strong muscles make daily work effi  cient and shape the body better (Kim & Kim, 2021). Muscle strength is re-
lated to the neuromuscular system, namely how much the nervous system can activate the muscles to contract, so the 
more muscle fi bers are activated, the greater the strength the muscle produces (Vendrame et al., 2022); (Mohd Saleh 
et al., 2022). The  plank body weight training program provides exercise movements from the fi rst post to the last, 
is arranged in a circle, and after the time is up, the researcher gives a sign to stop, and the athlete moves to the next 
post. Furthermore, the movement of the seven posts is called one circuit. After the athletes do one circuit, they will 
be given a break for 3 minutes. A good training program increases the score. This can be obtained when the physical 
condition is supportive or is in shape and balanced with programmatic training (Serrien et al., 2018). 

The research showed that archery accuracy was signifi cantly increased along with good muscle strength. Pulling 
the tremor bow will decrease so that when releasing the arrow, the approval will be right on target so that it will obtain 
good points: X, 10, and 9. This archery accuracy uses a bow and arrow to aim at objects to stick to the point at which 
they are shot (Praseтyo et al., 2022). This means that every time the arrow is released, it should not be separated from 
the intended target (J. Park et al., 2022),(Lombard, 2022). Based on the results above, there was an improvement in 
archery accuracy due to the condition of the shoulders, strong arms, and good endurance, which caused the athletes 
not to feel tired. In contrast, the athlete felt light when pulling the bow, so the accuracy increased. From the monthly 
observations and scoring carried out once every month in Yogyakarta, archery accuracy was increased by looking at 
the average score obtained at a distance of 40 meters, 322-3 32. On the other hand, muscle endurance also increased, 
marking a signifi cant increase experienced by the hand when grasping—being trained regularly increased strength 
and endurance. 
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Conclusion 
Based on the research results and the data analysis, it was concluded that circuit plank body weight training exercises could increase arm 
muscle strength and archery accuracy,  and the endurance component of arm muscles increases signifi cantly.
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Abstract: This study seeks to evaluate the technician in the Department of Sports and School Activity in the General 
Directorate of Education of Baghdad / Al-Rusafa II, according to the requirements of the standard of artifi cial intelligence 
techniques in order to diagnose and identify the gap between the technical performance of this section with the require-
ments of the standard, identify the causes of the gap and propose eff ective solutions for it. The checklist was used to collect 
data and information according to the scale of artifi cial intelligence technologies with fi ve axes (expert systems, virtual 
reality, smart agents, information technologies, and process automation). The Department of Sports and School Activity in 
the General Directorate of Education of Baghdad / Al-Rusafa II (case study) have a clear perception of the importance of 
the measure of artifi cial intelligence techniques, but the absence of fi nancial and technical capabilities prevents the adop-
tion of this measure in the management of the department, in addition to the lack of management of the department of an 
administrative unit to follow up the functional work And technology and studying the causes of deviation and the proce-
dures to be followed for the purpose of controlling all factors aff ecting artifi cial intelligence techniques, and by examining 
the results of this study obtained from the checklists, it can be indicated that there are weaknesses in all the requirements 
that must be available in the sports and school activity section and according to the requirements of the intelligence tech-
niques scale With regard to the axis of expert systems and the axis of smart agents, the percentage of matching dolls was 
(0%) and the gap for non-conformity amounted to (1). As for the axis of virtual impact, it is not less important than them, 
as the amount of the gap amounted to (0.9), but the amount of the gap for the axes of information technology and process 
automation is (0.3), which indicates that the Department of Sports and School Activity applies in its work to most of the 
paragraphs of these two axes to the requirements of the scale of artifi cial intelligence technologies.
Keywords: Artifi cial Intelligence techniques, High-Performance Sports Organizations, Checklists, Gap-Size.

INTRODUCTION
Sports organizations live in a fast-changing environment in the 21st century due to the rapid developments in 

technology and its various techniques, including Artifi cial Intelligence (AI) which is a set of digital processes that 
simulate human intelligence (Gizar, Muhammed, Al-Selmi & Jawoosh, 2022). The adoption of various AI applica-
tions by sports organizations has contributed to the speed and ease of interacting with benefi ciaries, expanding the 
scope of this interaction to include large numbers of benefi ciaries around the clock (Andrew & Sathesh, 2018). Expert 
systems, artifi cial neural networks, genetic algorithms, intelligent agents, simulation systems, robots, and automation 
systems have replaced human resources in these organizations to achieve outstanding results (Al-Zwainy & Hadal, 
2016). This is what high-performance sports organizations with excellent responsive outputs that meet the require-
ments of competition and are capable of staying, continuing, growing, and developing in a changing environment 
need (Aseel, 2018). Therefore, their reliance on AI technology applications is increasing signifi cantly for current and 
future development  (Al-Zwainy, Shalal & AbdulQader, 2019). 

The research problem lies in the weak implementation and response to the requirements of artifi cial intelligence 
(AI) technology application in sports and school activity departments. This is due to the lack of competition among 
these departments in the general directorates of education in Baghdad, as well as the absence of material and tech-
nical resources, which leads to a defi cit in their duties. Therefore, the application of the AI technology assessment 
in sports and school activity departments contributes to ensuring that they acquire the characteristics of high-perfor-
mance sports organizations.
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In modern administrative thinking, topics related to artifi cial intelligence (AI) technologies and high-perfor-
mance sports organizations are among the contemporary and relevant topics, whether at the level of professional 
application or academic theorizing (Lapham & Bartlett, 1995).On the other hand, technological developments and 
innovations in the fi eld of AI continue to be ongoing and persistent, thus studying these two topics and their conne-
ction in the sports fi eld is of utmost importance from the researchers’ perspective. Therefore, the importance of the 
study is manifested in two main aspects:

1. The current study is an extension of previous studies that focus on AI technologies in general, and it adds 
to the academic accumulation in its fi eld by targeting the knowledge of the applications of AI technologies 
in sports organizations, which are rarely studied and attempted to be applied in the Iraqi sports environment 
 (Faiq & Al-Zwainy, 2014). 

2. Determining the necessary foundations, principles, and requirements for applying AI technology measures 
to develop the sports and school activity departments in the general directorates of education in Baghdad 
province as high-performance sports organizations (Jaber, Jasim & Al-Zwainy, 2020).  

The main objective of this research is to identify the gap between the current reality of the application of artifi -
cial intelligence technologies in the sports and school activity department at the General Directorate of Education in 
Baghdad / Al-Rusafa II (case study) and the requirements of applying artifi cial intelligence technology in high-per-
formance sports organizations, while laying foundations for how to apply the requirements of this scale in the sports 
and school activity department, in order to ensure that this department has the required qualifi cations to compete 
internally and externally and increase its material and moral returns.

The current study included three areas. The fi rst area is the human resources, which represents the human reso-
urces in the sports and school activity department at the General Directorate of Education in Baghdad / Al-Rusafa II. 
The second area is the time domain, which extended from January 1st, 2023 to March 30th, 2023. The fi nal area is 
the spatial domain, as the spatial domain for this study was identifi ed in the sports and school activity department at 
the General Directorate of Education in Baghdad / Al-Rusafa II in Baghdad Governorate, Iraq.

METHOD AND TOOLS
Choosing the appropriate methodology for the current study is one of the most diffi  cult and important steps that 

determines the success of scientifi c research in sports management (Ubaid & Abdul-sattar, 2020), (Najlaa & Nseif, 
2022), (Khudhair, Abed & Jasim, 2023). Therefore, the researchers decided to use the descriptive methodology with 
an analytical approach as it is suitable for the nature of the research problem. It is known that the descriptive metho-
dology provides an accurate picture of the relationships between the community and its sample, and gives the scien-
tifi c research a picture of the real-life situation, with the ability to predict the future (Ali & Malih, 2022), (Kadhum 
& Jawad,2021). The study community was deliberately selected from the sports and school activity department in 
the Directorate General of Education in Baghdad/ Al-Rusafa II in Baghdad province. The community included (57) 
individuals, such as managers of sports activity departments and their assistants, offi  cials of departments and admini-
strative units, technical supervisors, technicians and administrators. This number represents the research community 
for the academic year 2022-2023, and table (1) shows the study community and sample. The sample size was chosen 
to represent the study community because the nature of the research requires a deep understanding and perception in 
dealing with the questionnaire items designed to study the applications of artifi cial intelligence in sports and school 
activity departments and their relationship to principles and foundations of high-performance organizations”.

Table 1. Research Population and Sample Table

Workplace Research 
Popula  on

Research 
Sample

Department of Sports and School Ac  vity in the General Directorate of Educa  on in 
Baghdad / Al-Rusafa First 57 57

Percentage 100% 100%

Researchers specializing in sports management require various technologies, tools, and methods to obtain the 
necessary data and information to carry out their research as required. Thus, the two researchers used a scale for 
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artifi cial intelligence techniques built by  (Kareem & Uaied, 2021) (Jawoosh, Hatem & Razak, 2021), in addition to 
reliable scientifi c references, websites, personal interviews, and fi eld visits to sports and school activity  departments 
(Bayoumi & Zaid,2021).

The fi eld research procedures are the basic foundation on which the two researchers relied on to develop the 
theoretical framework for their research, starting from theoretical studies, passing through the research methodology, 
and reaching the conclusions drawn from it. The value of the results obtained by the two researchers in this study lies 
in the accuracy of the fi eld research procedures that have been chosen to address the subject of building a scale for the 
applications of artifi cial intelligence in the sports and school activity department at the General Directorate of Edu-
cation in Baghdad/Al-Rusafa Al-Thaniya in Baghdad province. The two researchers relied on the method adopted by 
researcher Gaith (Attallah, 2016) in the fi eld research procedures, which include:

1. The fi rst procedure: identifying the phenomenon that needs to be measured, as this procedure involves 
examining the actual situation of the sports and school activity department in the General Directorate of 
Education in Baghdad/Al-Rusafa II (the case study) and studying the actual work context adopted in it, in 
addition to analyzing the data collected about the performance of this department to identify the gap with 
the requirements of the scale for artifi cial intelligence techniques, using checklists.

2. The second procedure: analyzing the characteristics of the research sample, as the two researchers visited 
the sports and school activity department in the General Directorate of Education in Baghdad/Al-Rusafa II 
to obtain information about the research sample, such as their academic qualifi cations, specialties, job expe-
rience, and number of years of experience. The researchers were all graduates of various Iraqi universities.

3. The third procedure: analyzing the context of the research, as the researchers examined the context of the 
sports and school activity department in terms of its administrative structure, policies, and regulations, as 
well as the extent of the department’s implementation of these policies and regulations  (Ghazi, Nashmie & 
Tariq, 2021).

Table 2. Three-Item Scale and their Weights

No. Three-Level Scale Items Weight

1 Fully Applied 2

2 Par  ally Applied 1

3 Not Applied 0

A) Calculate the weighted mean for the level of agreement by calculating the values of repetitions for each list 
of tests according to Equation (1):
 Weighted Mean = (Sum of repetitions * weights) / Sum of repetitions (1)

B) Calculate the percentage of agreement by dividing the weighted mean by the highest score in the ternary 
scale according to Equation (2)”
 Percentage of Agreement = (Weighted Mean / Highest score in the ternary scale) (2)

C) Calculate the gap size using Equation (3):
 Gap size = 1 - Percentage of Agreement (3)

4. The fourth step involves presenting and analyzing the current situation of the sports and educational activity 
department in the General Directorate of Education in Baghdad / Al-Rusafa II. Information was collected 
by conducting personal interviews with a research sample, including the directors of the sports activity 
departments and their assistants, departmental and administrative unit managers, technical, technological, 
and administrative supervisors concerned. The aim was to determine the extent of applying the sports and 
educational activity department in the General Directorate of Education in Baghdad / Al-Rusafa II to the Ar-
tifi cial Intelligence Techniques scale, and to identify the strengths and weaknesses in terms of application, 
and to calculate the gap size for each axis of the Artifi cial Intelligence Techniques scale.
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RESULTS:
This aspect of the research includes presenting the results for the axes of the artifi cial intelligence techniques 

scale and calculating the weighted arithmetic mean of the degree of match, as well as calculating the percentage of the 
degree of match and then determining the gap, from the perspective of the sample of workers in the sports and school 
activity department in the General Directorate of Education in Baghdad/Al-Rusafa II. Considering that this depar-
tment aspires to be a high-performance sports organization, the following are the results of the fi ve axes included in 
this scale: expert systems axis, virtual reality axis, intelligent agents’ axis, information technology axis, and process 
automation axis. The researcher used a Likert scale with its three levels (applied, partially applied, not applied) to 
measure the weighted arithmetic mean and the percentage of the degree of match. The individual’s answers to the 
three-point Likert scale items were converted into a quantitative measure by assigning numbers that refl ect those 
answers, which are [2 for (applied), 1 for (partially applied), and 0 for (not applied)]  (Salam, Rasheed, Raga & Alwa-
hed, 2018). The results were as follows:

Firstly: Expert systems axis: The checklist for the expert systems axis contains fi ve phrases, as shown in Table 
(3), which also illustrates the sample individuals’ responses to each of the fi ve phrases. It also shows the weighted 
arithmetic mean of the degree of match and the percentage of the degree of match for each phrase. Then the gap was 
determined in the sports and school activity department in the General Directorate of Education in Baghdad/Al-Ru-
safa II. By studying the checklist, it was found that there are weaknesses in all the requirements that should be present 
in the sports and school activity department according to the requirements of the artifi cial intelligence techniques 
scale. The percentage of non-matching items was 0%, indicating a signifi cant gap of 1, which indicates that the sports 
and school activity department is not fully applied to all the items of the expert systems axis in its work.

Table 3. Checklist for Expert Systems for the Sports and School Activity Department at the General Directorate of Education 
in Baghdad/Rusafa II

Phrase Applied Par  ally 
Applied

Not 
Applied

Expert systems rely on rare exper  se in solving complex problems. *
Expert systems act as a consul  ng expert for top management to 
contribute to making the right decisions. *

Expert systems assist in suppor  ng electronic archiving by storing and 
organizing informa  on and data in sports and school ac  vity departments. *

Expert systems contribute to acquiring knowledge in various sports fi elds 
that support the decisions of top management and the capabili  es of 
employees.

*

Expert systems assist top management by providing informa  on and 
data to fi nd op  mal solu  ons, alterna  ves, and conclusions and make 
decisions.

*

Repe   ons 0 0 5

Result 0 0 0

Weighted Mean Score (5*0)+(0*2)+(0*3)/5=0

Percentage of Compliance Range (0/2)=0

Gap Size 1-0=1

Secondly: Virtual Reality Axis: The checklist for the Virtual Reality axis includes fi ve phrases, as shown in Ta-
ble (4), which also shows the responses of the sample individuals to each phrase, along with the mean deviation score 
and the percentage of conformity for each phrase, as well as identifying the gap for the sports and educational acti-
vities department at the Directorate of Education in Baghdad/Al-Rusafa II, it is concluded through the checklist that 
there are four weak points in the requirements that should be met in the sports and educational activities department 
according to the Artifi cial Intelligence Technologies scale. The weighted mean score is (0.2), and the percentage of 
conformity is (0.1), indicating a signifi cant gap of (0.9) for non-conformity. This indicates that the sports and edu-
cational activities department is not fully compliant with most of the phrases in the Virtual Reality axis in its work, 
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which requires those responsible for the sports and educational activities in the Directorate of Education in Baghdad/
Al-Rusafa II to pay attention to these requirements and address them in the future.”

Table 4. Checklist for Virtual Reality for the Sports and School Activity Department at the General Directorate of Education in 
Baghdad/Rusafa II

Phrase Applied Par  ally 
Applied

Not 
Applied

Expert systems rely on rare exper  se in solving complex problems. *
Expert systems act as a consul  ng expert for top management to contribute to 
making the right decisions. *

Expert systems assist in suppor  ng electronic archiving by storing and organizing 
informa  on and data in sports and school ac  vity departments. *

Expert systems contribute to acquiring knowledge in various sports fi elds that 
support the decisions of top management and the capabili  es of employees. *

Expert systems assist top management by providing informa  on and data to fi nd 
op  mal solu  ons, alterna  ves, and conclusions and make decisions. *

Repe   ons 0 1 4
Result 0 1 0
Weighted Mean Score 1/5=0.2
Percentage of Compliance Range (0.2/2)=0.1
Gap Size 0.9

Thirdly: Intelligent agents’ axis: The inspection checklist for the intelligent agent’s axis includes fi ve phrases, 
like the other axes of the artifi cial intelligence technologies scale, as shown in Table (5). It is also noted that the we-
ighted arithmetic means of the degree of matching equals zero, and the percentage of matching also equals zero. The-
refore, the gap value is one. Through studying the inspection checklist, it can be inferred that there are weaknesses in 
all the requirements that must be met in the sports and educational activity department according to the requirements 
of the artifi cial intelligence technologies scale. This indicates that the sports and educational activity department is 
not fully compliant with all the phrases of the intelligent agent’s axis in its work. This requires those responsible for 
the sports and educational activity department in the General Directorate of Education in Baghdad/ Rusafa II to pay 
attention to these requirements and address them in the future.

Table 5. Checklist for Smart agents for the Sports and School Activity Department at the General Directorate of Education in 
Baghdad/ Rusafa II

Phrase Applied Par  ally 
Applied

Not 
Applied

Smart agents assist top management in making the right decisions 
based on the knowledge base they possess. *

Smart agents reduce the  me employees spend on administra  ve tasks 
to achieve their goals. *

Smart agents perform administra  ve tasks on behalf of employees and 
assist them in specifi c situa  ons. *

Smart agents contribute to reducing costs and expenses by serving as an 
alterna  ve to human resources. *

Smart agent so  ware helps improve and develop the administra  ve and 
technical performance of employees. *

Repe   ons 0 0 5

Result 0 0 0

Weighted Mean Score (5*0)+(0*2)+(0*3)/5=0

Percentage of Compliance Range (0/2)=0

Gap Size 1-0=1
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Fourthly: Information Technology Axis: The inspection checklist for the Information Technology Axis contains 
fi ve phrases, as shown in Table (6), which also illustrates the sample respondents’ responses to each of the fi ve phra-
ses, as well as the weighted mean score and the percentage of conformity for each phrase. After determining the gap 
value for the sports and school activities section at the Directorate General of Education in Baghdad / Al-Rusafa II, 
it is noted through the inspection checklist that there are no weaknesses in the requirements that must be available 
in the sports and school activities section. Instead, there are strengths according to the requirements of the Artifi cial 
Intelligence Technologies scale, such as the effi  cient and speedy contribution of information technologies in accom-
plishing various administrative tasks and functions. By presenting the results of the inspection checklist in Table (5) 
for the Information Technology Axis, the percentage of conformity is (0.7%), indicating a relatively small gap of 
non-conformity of (0.3). This indicates that the sports and school activities section is applied in its work for most of 
the phrases of the Information Technology Axis.

Table 6. Checklist for Information technologies for the Sports and School Activity Department at the General Directorate of 
Education in Baghdad/Rusafa II

Phrase Applied Par  ally 
Applied

Not 
Applied

Informa  on technologies provide useful methods to facilitate the collec  on, storage, 
analysis and use of informa  on with high effi  ciency and eff ec  veness in organizing 
work and eff ec  vely in decision-making.

*

Informa  on technologies contribute to the development of human resource skills 
and improve their level of performance and produc  vity. *

Informa  on technology plays a prominent role in crea  ng values for sports 
organiza  ons, in addi  on to assis  ng them in implemen  ng their strategy, especially 
in light of the increasing compe   on.

*

Informa  on technologies contribute effi  ciently and quickly to the comple  on of 
various business and administra  ve func  ons. *

The so  ware used in informa  on technologies has mul  ple purposes and is 
constantly updated. *

Repe   ons 2 3 0

Result 4 3 0

Weighted Mean Score 7/5=1.4

Percentage of Compliance Range (1.4/2)=0.7

Gap Size 0.3

Fifthly: Process Automation Axis: The process automation checklist contains fi ve phrases, as shown in Table 
(5), which also illustrates the sample responses to each of the fi ve phrases, as well as the weighted average score of 
the matching range, and the percentage of matching for each phrase. Then, the gap was identifi ed for the sports and 
educational activity department in the Directorate of Education for Baghdad/Al-Rusafa II. Through studying the 
checklist, it was found that there is only one weakness point in the requirements that must be available in the sports 
and educational activity department, according to the requirements of the Artifi cial Intelligence Techniques Scale, 
which is the lack of fi nancial and technical resources to prepare for business automation requirements. By presenting 
the results of the checklist in Table (5), it can be observed that the matching rate is (0.7%), indicating a relatively 
small gap of non-matching (0.3). This indicates that the sports and educational activity department is applied in its 
work to most of the process automation axis phrases.”
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Table 7. Checklist for Process automation for the Sports and School Activity Department at the General Directorate of 
Education in Baghdad/Rusafa II

Phrase Applied Par  ally 
Applied

Not 
Applied

The sports and school ac  vity departments seek to improve their technical 
performance by automa  ng administra  ve work. *

The sports and school ac  vity departments have the fi nancial and technical 
capabili  es that allow them to meet the business automa  on requirements in 
managing their various ac  vi  es.

*

The sports and school ac  vity departments have specialized human resources that 
contribute to enhancing their role in the transi  on towards business automa  on and 
abandoning tradi  onal management.

*

Process automa  on requires specialized human resources with high technical 
exper  se and skills *

The sports and school ac  vity departments are interested in automa  ng the internal 
and external procedures through the website in order to provide all services to the 
benefi ciaries in an easy and fast way and work to improve the work environment.

*

Repe   ons 3 1 1

Result 6 1 0

Weighted Mean Score 7/5=1.4

Percentage of Compliance Range (1.4/2)=0.7

Gap Size 0.3

DISCUSSIONS:

The main goal of this study is to evaluate the status quo of artifi cial intelligence technology management accor-
ding to the Artifi cial Intelligence Technologies Scale in high-performance sports organizations. This is to ensure high 
performance in terms of quality, time, and cost. The case study method was used for the purposes of this research, 
and through fi eld observation in the sports and school activity department at the Directorate General of Education in 
Baghdad/Al-Rusafa II (the case study), details of all work processes were identifi ed, and all documents related to the 
work of this department were reviewed to identify any malfunction in the work processes of this department. In ad-
dition, interviews were conducted with relevant offi  cials, experts, and specialists in artifi cial intelligence. Checklists 
were used to determine the actual performance status of the department’s activities compared to the requirements of 
the Artifi cial Intelligence Technologies Scale, to highlight the strengths and weaknesses, and to analyze the reasons 
for the gap between them.

Through the search results, it becomes clear that the majority of the employees in the Department of Sports and 
School Activities at the Directorate General of Education in Baghdad/Rusafa Al-Rusafa II (educational level) have 
a clear understanding of the importance of the artifi cial intelligence techniques scale. However, the lack of fi nancial 
and technical resources prevents the adoption of this scale in managing the department. In addition, the department 
lacks an administrative unit to monitor the functional and technical work, study the causes of deviation, and deter-
mine the necessary procedures to control all factors aff ecting artifi cial intelligence techniques. Through the analysis 
of the results obtained from the inspection lists, it can be noted that there are weaknesses in all the requirements that 
should be present in the Department of Sports and School Activities according to the requirements of the artifi cial 
intelligence techniques scale. As for the expert systems and intelligent agents’ axis, the percentage of conformity is 
(0%) and the gap amount for non-conformity is (1), indicating that the Department of Sports and School Activities 
is not fully implementing all the paragraphs of the expert systems and intelligent agents’ axis in its work. As for the 
virtual reality axis, it is no less important than the previous two axes, as the gap amount reached (0.9). However, the 
gap amount for the information technology and process automation axes is (0.3), indicating that the Department of 
Sports and School Activities is implementing most of the paragraphs of these two axes according to the requirements 
of the artifi cial intelligence techniques scale.
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CONCLUSIONS
Through presenting and analyzing the results, the following conclusions can be drawn:
1. The Department of Sports and School Activities in the Directorate of Education in Baghdad/Al-Rusafa II 

suff ers specifi cally from poor planning and management, as well as a signifi cant weakness in the application 
of artifi cial intelligence technologies in all organizational aspects.

2. All workers in the Department of Sports and School Activities in the Directorate of Education in Baghdad/
Al-Rusafa II are in dire need of raising awareness about the importance of applying artifi cial intelligence 
technologies in managing high-performance sports organizations.

3. The study found the most important smart applications in artifi cial intelligence to be expert systems, virtual 
reality, intelligent agents, information technologies, and process automation.

4. The gap in the Department of Sports and School Activities in the Directorate of Education in Baghdad/
Al-Rusafa II, according to the scale of artifi cial intelligence technologies applications, reaches (1) for the 
expert systems and intelligent agents’ axis, (0.9) for the virtual reality axis, and (0.3) for the information 
technologies and process automation axis.

Based on the above conclusions, the following recommendations can be made:
The necessity of adopting a scale for artifi cial intelligence technologies in Iraqi sports institutions to improve 

their performance.
1. Conducting similar studies in the Departments of Sports and School Activities in other Directorates of 

Education in the Republic of Iraq and examining the common points in these studies and the possibility of 
generalizing them to the country.

2. Involving administrative levels in the Departments of Sports and School Activities in the Directorates of 
Education in training courses on the concept of artifi cial intelligence technologies, with the possibility of 
seeking the help of specialized professors in Iraqi universities to give lectures on the topic.

3. Establishing an administrative unit to manage artifi cial intelligence technologies within the organizational 
structure of the Departments of Sports and School Activities in the Directorates of Education to carry out 
the tasks assigned to it in implementing the requirements of the artifi cial intelligence technologies scale.
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Abstract: The timely development of motor abilities contributes to the overall development of students, but due to various 
potential problems, there are often deviations that can aff ect the quality of daily movement. The aim of the research was 
to assess the motor abilities of primary education students, and to determine signifi cant diff erences in individual motor 
abilities with regard to the existence of a particular learning diffi  culty or not. The research was conducted on a sample 
of 101 students (47 students aged 9 years ± 6 months and 54 students aged 10 years ± 6 months). Standardized tests were 
applied to assess motor abilities: repetitive strength, coordination, speed, explosive power of jumping, agility, fl exibility 
and balance. The basic descriptive indicators were calculated, and the t-test for independent samples was used to deter-
mine the signifi cance of diff erences in motor abilities with regard to the existence of specifi c learning diffi  culties. Results: 
Of the total sample, 75.25% were students without learning disabilities, and 24.75% with specifi c learning disabilities. 
Students with no established learning diffi  culties achieved signifi cantly better results in the variables that assess fl ex-
ibility (AS1=60.43±18.90 vs.AS2=52.59±12.93; t=1.99; p=0.05 ), balance (AS1=114.51±107.29 vs. AS2=68.04±75.62; 
t=2.07; p=0.04), explosive jumping power (AS1=147.09±23.24 vs. AS2=134.15±20.17; t=2.57; p=0.01) and coordination 
(AS1=20.11±8.78 vs. AS2=26.97±11.84; t=-3.17; p=0.00) from students with specifi c learning diffi  culties. Conclusion: 
Students with specifi c learning diffi  culties have less developed individual motor abilities than students with normal devel-
opment, which encourages thinking about whether it is necessary to adjust the evaluation criteria to their abilities.
Keywords: motor abilities, students, specifi c learning disabilities.

INTRODUCTION
Many students in their fi rst years of schooling have potential problems that aff ect their learning ability and 

overall success in school. The problems that stand out are related to reading, delayed writing skills and/or defi cits in 
math. These are specifi c learning diffi  culties which, according to the set of skills in the school area, are grouped into 
dyslexia (greater diffi  culties in mastering reading skills), dysgraphia (greater diffi  culties in mastering writing) and 
dyscalculia (greater diffi  culties in learning mathematics) (Bouillet, 2010). The National Center for Learning Disabi-
lities (2014) states that learning disabilities result from neurological diff erences in the structure and function of the 
brain and aff ect a person’s ability to receive, store, process, download or communicate information. The stated lear-
ning diffi  culties may be temporary and can be corrected with appropriate interventions, but in 5% to 15% of students 
the stated diffi  culties may remain permanent and signifi cant, despite appropriate interventions (American Psychiatric 
Association, 1994). In addition to learning diffi  culties, students often encounter other accompanying problems, such 
as disorientation in space, diffi  culty determining left and right sides, and poor concentration (Kiš-Glavaš, 2016), 
which, among other things, is refl ected in poorer performance of motor tasks, and weaker development of motor abi-
lities. Motor abilities can be defi ned as a person’s potential in performing simple or complex voluntary movements 
that are performed by skeletal muscle action (Sekulić and Metikoš, 2007). They are part of the kinanthropological 
characteristics that signifi cantly change and progress during the period of primary education under the infl uence of 
kinesiology activities.

Some research has revealed that students with specifi c learning disabilities may have less developed motor 
abilities (Getchell, Pabreja, Neeld & Carrio, 2007; Blanchet & Assaiante, 2022), which is particularly refl ected in the 
implementation of more complex motor tasks. For example, students with dysgraphia and dyscalculia are often ac-
companied by dyspraxia, which can be explained as a developmental disorder in the planning and execution of motor 
actions (Kemp, Smith and Segal, 2017), and is manifested fi rst of all by diffi  culties in fi ne and gross motor skills, 



168 www.siz-au.com

D  V  S ,  .
M               S  S   H  13(2):167-173

then by diffi  culties in maintaining static and dynamic balance and diffi  culties in coordinated manipulation of objects 
(Minnis, 2017; Abdulkarim, 2018). Students with dyspraxia are characterized by clumsiness when performing com-
plex movements, they have too pronounced movements, they tire quickly, and there may be diffi  culties in activities 
that include playing with a ball caused by poor hand-eye coordination (Minnis, 2017; Kemp, Smith and Segal, 2017).

The aim of this research is to assess the motor abilities of primary education students, and to determine the signifi -
cance of the diff erence in individual motor abilities with regard to the existence of a particular learning diffi  culty or not.

METHODS

Study participants
The research was conducted on a sample of 101 primary education students (47 students aged 9 years ± 6 

months and 54 students aged 10 years ± 6 months) who voluntarily participated in the research, and for whom pa-
rental consent was obtained. The students do not have any motor aberrations, and the randomly selected sample also 
includes students who have one or more specifi c learning diffi  culties, and who are included in the regular education 
system. Out of the total sample of respondents, 76 (75.25%) are students without learning diffi  culties, and 25 stu-
dents (24.75%) are with specifi c learning diffi  culties, of which 7 students have been diagnosed with dyslexia and 
dysgraphia, 6 students have only been diagnosed with dyslexia , 3 students have dysgraphia, and three students have 
speech diffi  culties with dyslexia and dysgraphia. There are two students with attention defi cit disorder with dyslexia 
and dysgraphia, there are also two students with language diffi  culties and learning diffi  culties. One is a student with 
learning disabilities and epilepsy and 1 is a student with speech diffi  culties and dysgraphia (Figure 1).

Figure 1. Share of students with specifi c learning diffi  culties according to their diagnoses

Variables
Standardized tests were used to assess students’ motor abilities, which were regularly applied at school with the 

aim of monitoring students’ motor progress. These were tests for evaluating repetitive strength (Sit ups - MRSPTL), 
coordination (Backward polygon - MREPOL), speed (Plate tapping test - MBFTAP), explosive power of jumping 
(Standing broad jump - MFESDM), agility (Transferring a sponge by running from side to side -MAGPRP), fl exibi-
lity (Sit and reach test - MPR) and balance (Balance test on one leg - MFLB).

Statistical analisis
For the purpose of the research, the following descriptive indicators were calculated: arithmetic mean (mean), 

standard deviation (std. dev.), central value (median), minimum value (minumum), maximum value (maximum), me-
asure of skewness and measure fl attening of the distribution (kurtosis). The normality of the distribution was tested 
with the Kolmogorov-Smirnov test. Since most of the distributions did not deviate signifi cantly from normality, the 
t-test for independent samples was used to determine the signifi cance of diff erences in motor abilities with regard to 
the existence of specifi c learning diffi  culties.
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RESULTS 
Out of the total sample of respondents, 25 students (25%) have specifi c learning diffi  culties (12 female students and 

13 male students), and 76 students (75%) are of regular development (42 female students and 34 male students) (Figure 2).

Figure 2. Percentage of students with specifi c learning diffi  culties and students with regular development

Basic descriptive indicators of motor tests on subsamples were calculated with regard to the presence and absen-
ce of specifi c learning diffi  culties. Table 1 shows the values of arithmetic means, standard deviations, median, mini-
mum and maximum scores, and measures of curvature and fl atness of distributions. Also presented are the results of 
the Kolmogorov-Smirnov test for assessing the normality of the distribution (Max D and K-S) separately on subsam-
ples with regard to the presence and absence of specifi c learning disabilities. Comparing the values of the arithmetic 
means of the measured sample, it is evident that students without specifi c learning diffi  culties achieve better results in 
all motor tests. The greatest dispersion of results is in the Balance test on one leg an d Standing broad jump variables. 
How big the dispersion of the results is is indicated by the values of the minimum and maximum results for both gro-
ups of respondents. The Kolmogorov-Smirn test showed that the distributions of the variables Balance test on one leg 
and Transferring the sponge by running from side to side signifi cantly deviate from normality, while the distributions 
of the other variables do not deviate. For further processing, the t-test for independent samples was applied.

Table 1. Descriptive indicators of motor test subjects on subsamples without and with specifi c learning diffi  culties (SLD)

STUDENTS WITHOUT SLD N=76 Mean SD MED MIN MAX SKEW KURT Max D K-S test

 Sit and reach test (cm) 60.43 18.90 57.50 26.00 105.00 0.36 -0.38 0.09 p > .20

 Balance test on one leg (s) 114.51 107.29 88.50 10.00 600.00 2.68 9.62 0.17 p < .05*

 Plate tapping test (s) 20.36 2.31 20.00 16.00 26.00 0.19 -0.50 0.11 p > .20

 Standing broad jump (cm) 147.09 23.24 145.00 80.00 194.00 -0.43 0.18 0.08 p > .20

 Backward polygon (s) 20.11 8.78 18.68 8.06 53.36 1.57 2.86 0.14 p < .10
Transferring the sponge by running 
from side to side (s) 13.16 2.68 12.20 10.24 24.32 1.73 3.50 0.23 p < .01*

Sit ups (min) 33.26 7.67 35.00 17.00 46.00 -0.51 -0.65 0.12 p > .20

STUDENTS WITH SLD N= 25 AS SD MED MIN MAX SKEW KURT Max D K-S test

Sit and reach test (cm) 52.59 12.93 51.00 28.00 80.00 0.14 -0.75 0.11 p > .20

Balance test on one leg (s) 68.04 75.62 52.00 8.00 412.00 3.85 17.49 0.30 p < .01*

Plate tapping test (s) 19.74 5.47 20.00 6.00 37.00 0.93 4.36 0.20 p < .15

Standing broad jump (cm) 134.15 20.17 138.00 77.00 160.00 -1.11 1.10 0.16 p > .20

Backward polygon (s) 26.97 11.84 22.87 16.84 79.00 3.55 14.89 0.28 p < .05*
Transferring the sponge by running 
from side to side (s) 13.20 2.80 12.19 10.24 19.00 1.19 -0.20 0.33 p < .01*

Sit ups (min) 30.56 8.47 34.00 10.00 40.00 -1.06 0.27 0.18 p > .20
Legend (N- number of students, AS-arithmetic mean, SD- standard deviation, Med- central value, Min- minimum value, MAX- 

maximum value, Skew- measure of curvature of distribution, Kurt- measure of fl atness of distribution)
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In order to determine the signifi cance of the diff erences in students’ motor abilities with regard to the presence 
and absence of specifi c learning diffi  culties, the t-test for independent samples was applied. Students diff er signifi can-
tly in 4 out of 8 measured variables. More precisely, a statistically signifi cant diff erence was obtained in the variables 
  Sit and reach test, Balance test on one leg, Standing broad jump and Backward polygon. According to the obtained 
results, students who have no established learning diffi  culties achieved signifi cantly better results with variables 
that assess fl exibility ( Mean1=60.43 ± 18.90 vs.Mean2=52.59 ± 12.93; t=1.99; p= 0.05), balance (Mean1=114.51 ± 
107.29 vs. Mean2=68.04 ± 75.62; t=2.07; p=0.04), explosive jumping power (Mean1=147.09 ± 23.24 vs. Mean2= 
134.15 ± 20.17; t=2.57; p=0.01) and coordination (Mean1=20.11 ± 8.78 vs. Mean2=26.97 ± 11.84; t=-3.17; p=0.00). 
In the other motor tests, Plate tapping test, Transferring the sponge by running from side to side, and Sit and reach 
test, students with normal development achieved slightly better results, but not enough to establish statistical signi-
fi cance.

Table 2. Diff erences in individual motor tests with regard to the existence of specifi c  learning diffi  culties (SLD) and without 
specifi c learning diffi  culties (SLD)

Mean 1- of students 
without SLD N=76

Mean 2- of students 
with SLD N=25 t-value df p

Sit and reach test (cm) 60.43 52.59 1.99 101 0,05*

Balance test on one leg (s) 114.51 68.04 2.07 101 0,04*

Plate tapping test (s) 20.36 19.74 0.80 101 0,42

Standing broad jump (cm) 147.09 134.15 2.57 101 0,01*

Backward polygon (s) 20.11 26.97 -3.17 101 0,00*
Transferring the sponge by running from side 
to side (s) 13.16 13.20 -0.06 101 0,95

Sit ups (min) 33.26 30.56 1.53 101 0,13
Legend: N- number; Mean- arithmetic mean; t-value; df- degrees of freedom; p- level of signifi cance

What is the diff erence in the results of the variables that proved to be statistically signifi cant, can best be seen 
in graphs 1, 2, 3 and 4.
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Graph 1 and 2. Presentation of the signifi cance of the diff erences in the variables Sit and reach test, (fl exibility) and Balance 

test on one leg (balance)
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Graph 3 and 4. Presentation of the signifi cance of the diff erences in the variables Standing broad jump (explosive power of 
jumping) and Backward polygon (coordination)

DISCUSSION
The values of the arithmetic means of the measured sample indicate that, in comparison with the normative va-

lues according to age, students achieve average results in all motor tests (Findak, Metikoš, Mraković, Neljak, 1996; 
Vidranski, 2020; Tomkinson, et al. 2018). Unfortunately, numerous population studies indicate a decline in motor 
abili ties (Eberhardt, Niessner, Oriwol, Buchal, Worth, & Bös, 2020; Fühner, Kliegl, Arntz, Kriemler, & Granacher, 
2021). The vast majority of studies show a steady decline in strength and endurance, and as for agility, speed, balance 
and coordination, the trend diff ers between populations (Masanovic et al. 2020). The reasons for the decline of motor 
abilities can be various, and the most prominent is the modern way of life in which sedentary activities become do-
minant and physical activity is less and less present. In students with specifi c learning diffi  culties, motor changes can 
occur due to numerous environmental factors that contribute to the delay in the development of the central nervous 
system and its executive functions, increasing the likelihood of defi ciencies in motor development (Coppede, Okuda 
and Capellini, 2012). Numerous studies indicate that students with specifi c learning disabilities have less developed 
motor abilities than their peers (Blanchet & Assaiante, 2022; Okuda, Pinheiro, 2015). And in this research, in all 
motor tests, students with specifi c learning diffi  culties achieve worse results from students with regular development, 
and in the tests Sit and reach test, Balance test on one leg, Standing broad jump and Backward polygon, the diff eren-
ces were statistically signifi cant. Students with specifi c learning diffi  culties have less developed fl exibility, balance, 
explosive jumping power and coordination. In the research of Okuda and Pinheiro (2015), the authors observed simi-
lar results. In their research, students with specifi c learning disabilities have signifi cantly less developed fi ne motor 
integration, balance, running speed and agility.

Observa tion of gross motor composites in the study by Hussein, Abdel-Aty, Elmeniawy and Mahgoub (2020) 
showed that 80% of children with specifi c learning disabilities are below average in terms of bilateral coordination, 
58% below average in terms of balance, 74% below average in running speed and agility, and 68% below average in 
terms of strength. Some authors indicate that deviations from the average vary with age. For example, a longitudinal 
study by Westendorp et al. (2011) revealed that children with specifi c learning disabilities achieved signifi cantly 
lower results in all motor tests between the ages of 7 and 11, but the diff erence between the groups changed with age. 
In that research, a big diff erence in ball skills between both groups was particularly highlighted, which was more 
pronounced at the age of 7, and later at the age of 11, the diff erence between the groups decreased. The authors came 
to the conclusion that children with specifi c learning diffi  culties develop ball skills later in the elementary school 
period compared to their peers.

Deviations in individual motor abilities are partially diff erentiated with regard to specifi c learning diffi  culties. 
Students diagnosed with dyslexia most often have less developed coordination, especially of the upper extremities, 
fi ne motor skills, strength and agility (Westendorp et al. 2014), as well as static balance (Okuda, Ramos, Santos, 
Padula, Kirby, Capellini, 2014), while in manipulation objects, especially with a ball, there are almost no deviations 
(Iversen, Berg, Ellertsen, Tønnessen, 2005). Even in activities that require a fast frequency of movements, despi-
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te less developed manual coordination, no signifi cant diff erences were observed in students with dyslexia (Marc-
hand-Krynski, Morin-Moncet, Bélanger, Beauchamp, Leonard, 2017), which is similar to the results of this study. 
Students diagnosed with dyscalculia usually have less developed bilateral coordination as well as running speed and 
agility (Hussein et al. 2020; Smits-Engelsman, Wilson, Westenberg, Duysens, 2003).

As Westendorp et al. (2011) claim, the greater the delay in children’s learning, the worse the results of their 
motor skills, and they emphasize the importance of specifi c interventions that facilitate both motor and academic 
abilities. Although there are deviations in the progress of individual motor abilities, students with specifi c learning 
diffi  culties should be encouraged to engage in activities and perform movements correctly. If the child is physically 
active enough since childhood, this can only have a positive eff ect on his overall motor development, and on the con-
trary, if children with learning diffi  culties distance themselves from such content, it can have an extremely negative 
eff ect on them.

CONCLUSON
The research indicates the existence of signifi cant diff erences in individual motor abilities of students with 

normal development and students with specifi c learning diffi  culties. Students with specifi c learning disabilities have 
signifi cantly less developed fl exibility, balance, explosive jumping power and coordination. Although students with 
specifi c learning diffi  culties may fi nd it diffi  cult to perform certain complex motor actions, despite the prominent 
problem, they should be encouraged to engage in such activities. It is necessary to make them aware of how important 
movement is for their motor development, and how regular physical exercise contributes to the development of their 
skills and competencies. The results of the conducted research certainly encouraged thinking about how the achie-
vements in certain motor tasks of students with specifi c learning diffi  culties should be evaluated, that is, whether the 
evaluation criteria should be adapted to their abilities. Also, in future assessments of the motor abilities of students 
with developmental disabilities, it is necessary to include other parameters that can impair motor development, such 
as the level of physical activity, the prevalence of sedentary activities, and the frequency of participation in organized 
extracurricular sports activities.
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Abstract: The aim of this study was to determine the diff erences in the level of quality of life and physical conditioning 
between women who are engaged in some form of recreational exercise and women who do not have organized physical 
exercise. The study involved 60 women of 25 to 45 years old divided into a group engaged in recreational exercise at least 
a year (30) and a group of non-exercisers (30). A quality of life questionnaire was used to examine the attitudes about the 
level of quality of life, while a battery of diagnostic tests in the level of physical fi tness was assessed. T-test for independent 
samples was used to compare the two groups. The results showed statistically signifi cant diff erences in favor of exercisers when it comes 
to the expression of overall quality of life, as well as the dimensions of mental and physical health and environmental impact. Observing 
physical performance, women who actively exercise showed a higher degree of physical fi tness compared to physically inactive respon-
dents. Therefore, it can be concluded that physical activity has a positive eff ect on improving quality of life and physical conditioning in 
women who are engaged in some form of recreational activity.
Keywords: physical exercise, mental and physical health, exercisers, non-exercisers.

INTRODUCTION
Changing the way in thinking about health and health care depends on recognizing the importance of social con-

sequences that can cause diseases, as well as on one’s own recognition that health care aims to increase both quantity 
and quality of survival, so health care is being increasingly focused on “quality of life” (Carr, Higginson & Robinson, 
2002). According to the defi nition of the World Health Organization, quality of life refers to a person’s perception of 
his/her own situation in life through the cultural context and value systems in which he/she lives in relation to life 
goals, expectations, modalities and interests (WHO).

In the 20th century, the task of health policy was to prolong life expectancy, while in the 21st century it was to 
improve the quality of life (Ač-Nikolić et al., 2010). In modern life, it is important how a person feels, not how experts 
(doctors, coaches, etc.) think he/she feels. In the professional literature, it is considered that the quality of life includes 
one’s own assessment of psychological well-being, as well as a wide range of life domains such as physical health and 
functioning, independence, fi nancial status, effi  cient use of community social capital (participation in various social 
activities, recreation, socializing with family and friends), safety of the external environment (Bowling, 2017, 13). The-
refore, the quality of life is not only related to the medical aspect of life, but it is observed through social engagement, 
culture, education, fi nancial status, but also the level of physical activity and mental state of the organism. 

Physical activity in modern technologically advanced society has a tendency to decrease. Although there is more 
free time, due to the life that is facilitated by advanced technology, human movement and physical work are reduced, 
and sitting is increased. Such a sedentary life has a negative impact on the physical condition of the body because 
it causes a lower level of muscle strength and cardiovascular endurance (Kudriavtsev et al., 2018), as well as the 
occurrence of many diseases. Sedentary life negatively aff ects the occurrence of cardiovascular diseases (Booth et 
al., 2017) and it may be associated with an increased risk of cancer (Sanchis-Gomar et al., 2015). Physical inactivity 
primarily contributes to diseases such as obesity and diabetes type 2. Obesity is strongly associated with physical ina-
ctivity (Brownson, Boehmer & Luke, 2005; Ekkekakis et al., 2016), because in addition to the consequences, it can 
also be the cause of physical inactivity due to the infl uence on the occurrence of the syndrome of impaired dopamine 
regulation, which in turn contributes to a decrease in physical activity (Ruegsegger& Booth, 2017).The mortality rate 
from diabetes type 2 can be reduced if the percentage of physically active people increases (Silva et al., 2019), while 
the occurrence of osteoporosis is the result of bad life habits, including physical inactivity (Bartolozzi, 2015).
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In addition to the negative impact on the physical condition of the organism, a sedentary lifestyle also aff ects 
mental health. Physical inactivity is signifi cantly associated with a higher level of depression (Bishwajit et al., 2017; 
Jia et al., 2018). Both physical inactivity and sedentary activity are signifi cantly correlated with symptoms of anxiety 
(Bélair et al., 2018; Alcántara et al., 2020). People who have elevated levels of tension, anger, rage or who are depre-
ssed and anxious use physical activity to solve these psychological problems by increasing muscle work (Schuch et 
al., 2017; Kandola et al., 2019; Rodriguez-Ayllon et al., 2019).

Physical activity is a key element of overall human health, as it has positive eff ects on physical health, psyc-
hological well-being and quality of life (Bai et al., 2022; Weinberg & Gould, 2019). Thus, the connection between 
physical activity and psychological well-being was confi rmed in a sample of middle-aged people (Granero-Jiménez 
et al., 2022), as well as in young ones (Pascoe et al., 2020). Samples of older people (65 to 80 years old) also found 
that moderate physical exercise has positive eff ects on psychological well-being and quality of life (Shames et al., 
2021), as well as on the quality of life and the subjective sense of vitality (Antunes et al., 2022) and on health segment 
of the quality of life (Chen, Malete & Ling, 2022).

The main intention in this research is to point out the need for regular physical exercise, which, in addition to 
progress in terms of physical fi tness, also contributes to the improvement of mental and physical health. Therefore, 
the aim of the research is to determine the diff erences in the level of quality of life and physical conditioning between 
women who are engaged in some form of recreational exercise and women who do not have organized physical 
exercise.

MATERIAL AND METHOD

Sample of respondents
The study involved 60 women of 25 to 45 years old divided into a group engaged in recreational exercise (Pi-

lates, step aerobics and tae-bo) for at least a year (n = 30) and a group of non-exercisers (n = 30). Before starting the 
research, the written consent of all respondents was obtained, as well as the offi  cial permission of the aerobics studio 
„NIA“ in which the research was conducted. The research was approved by the Ethics Committee of the Faculty of 
Sport, University Union ‒ Nikola Tesla (approval number – 140/22). 

Measuring instruments
In this transversal research, a statistical method was used to collect, classify and process data which were then 

tabulated, interpreted and analyzed. The measurement techniques used in the research are scaling for the purpose of 
researching attitudes about the level of quality of life and testing through a battery of diagnostic tests that assessed 
the level of physical abilities. 

Quality of Life Questionnaire – shortened and adapted version (WHOQOL-BREF ‒ World Health Organiza-
tion Quality of Life-Brief). The instrument consists of 26 items to which the respondent responds via a fi ve-point 
Likert-type self-assessment scale. Based on the items from this version of the questionnaire, data on overall quality 
of life as well as quality of life in four domains are obtained: physical health (activities, need for drugs and treatment, 
energy capacity, mobility, pain, sleep quality, health-related work ability); mental health (satisfaction with physical 
appearance – by herself, negative and positive feelings, self-confi dence); social relations (interpersonal relations, so-
cial support and sexual activity) and living conditions (fi nancial resources, opportunities for recreation and leisure). 
1. Examples of items for the physical health domain: “The extent to which physical pain prevents you from doing 
what you need to do?”; 2. For mental health domain: “How often do you have negative feelings such as sadness, 
despair, anxiety, depression?“; 3. Social relations: “What is the level of your satisfaction with the support provided by 
your friends?”; 4. Living conditions domain: “What is the level of your satisfaction with the conditions you live in?”. 
The timeline for the questions is “in the last two weeks”. High reliability subscales of the quality of life have been 
established: physical health α=0,768, mental health α=0,738, social relations α=0,784 and living conditions α=0,780.

Physical fi tness. Five tests (Topend Sports) were used in the testing, which have been found to be reliable and 
valid for the assessment of physical fi tness: Abdominal Endurance ‒ Sit up Test (Ojeda, Maliqueo, & Barahona-Fuen-
tes, 2020); Squats Test (Blazevich, Gill & Newton, 2002; Yeh et al., 2018); Isometric Back Strength Test (Yang et al., 
2020); Push up Test (Baumgartner et al, 2002); 2-Minute Step in Place Test (Haas et al., 2017; Nogueira et al., 2021).
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Exercise programs
All exercise programs are realized in the aerobics studio “NIA” in Niš, three times a week (Tuesdays, Thursdays 

and Saturdays beginning at 6 pm) lasting an hour. Trainings have a three-part structure: introductory (5‒10 min), 
main (45 min) and fi nal part (5‒10 min).

Pilates – pilates training consists of low-intensity exercises, which include the muscles of the whole body whose 
main goal is to stabilize the body and strengthen its central part (core). The trainings were accompanied by music with 
a tempo of 60 to 80 beats per minute. The introductory part of the training consists of mobility exercises and warm-up 
exercises ‒ number of repetitions is 6‒10 times). In the main part of the training, exercises aimed at strengthening 
and shaping certain muscle regions are performed (arm muscles, gluteal region, lower extremity muscles, abdominal 
muscles and back muscles (number of repetitions is 10‒12 times). In the fi nal part of the training, stretching exercises 
of large muscle groups and especially those muscles that were engaged in the main part of the training are applied.

Step aerobic – The introductory part of the training is characterized by the preparation of those muscle groups 
that will be engaged in the main part of the training with the use of simpler coordination exercises and small range of 
motion, with a moderate pace (120‒134 bpm), which is also preparing the body for more intense exercise. The main 
part of the training consists of the aerobic part (122‒140 bpm) and the part for strength exercises. More complex 
choreographies with basic steps, lifting steps, outbursts and touch steps are used. The aerobic part is followed by 
strength exercises on the ground (115‒125 bpm). This part of the training includes exercises for the muscles not suf-
fi ciently engaged during the aerobic part (for strengthening muscles of the arms and shoulder girdle, gluteal region, 
abdominal and back muscles. The aim is to increase muscle endurance, repetitive strength and fl exibility. The fi nal 
part of training is characterized by calming down the body by stretching exercises of those muscle groups that were 
most engaged in the main part, with the music of a slower tempo (50‒90 bpm). 

Tae-bo – in the introductory part (100‒120 bpm), warming up is performed and the organism is prepared for 
the stresses to follow with simple choreographies composed of the basic steps of walking and running in place and 
in movement. The main part contains the aerobic part (movements, blocks and sequences of movements aimed at the 
development of the cardiovascular and respiratory system) and the part with shaping exercises (exercises for shaping 
and strengthening the body). The tempo of the music is from 100 to 120 bpm. During the realization of this part of 
the training, the load on the cardio-respiratory system is low. Exercises are used to strengthen the muscles of the arms 
and shoulder girdle, abdominal wall, back, gluteal region and legs. The fi nal part includes stretching and relaxation 
exercises with the aim of calming down the body (40‒60 bpm). Static stretching exercises are realized. Each exercise 
is performed in plank for 20 seconds.

Statistical analysis
Among the descriptive parameters in the analysis, the arithmetic mean from the measures of central tendencies 

and the standard deviation from the measures of dispersion were used. In order to obtain possible diff erences, the 
T-test for independent samples was used. The level of signifi cance is p<0.05.

RESULTS
Table 1. Comparison of female exercisers and non-exercisers in quality of life (separate dimensions and overall) and in 

physical fi tness parameters

Mean SD P

Physical health
exercisers 29.80 2.91

.009*
non-exercisers 27.47 3.71

Mental health
exercisers 24.20 2.72

.011*
non-exercisers 22.33 3.53

Social rela  ons
exercisers 11.47 1.66

.514
non-exercisers 11.80 2.24

Living condi  ons
exercisers 28.83 4.09

.004*
non-exercisers 25.57 4.31
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Overall quality of life
exercisers 93.47 8.45

.018*
non-exercisers 87.17 11.33

Sit up Test
exercisers 18.75 2.77

.000*
non-exercisers 13.96 1.79

Squats Test
exercisers 32.28 2.21

.000*
non-exercisers 25.93 2.55

Isometric Back Strength Test
exercisers 98.55 4.90

.000*
non-exercisers 79.90 6.89

Push up Test
exercisers 26.55 5.08

.000*
non-exercisers 17.20 3.10

2-Minute Step in Place Test
exercisers 107.62 7.84

.000*
non-exercisers 99.83 8.12

The results in Table 1 show statistically signifi cant diff erences between exercisers and non-exercisers when it 
comes to the accentuation of overall quality of life, as well as the dimensions of mental and physical health and the 
impact of environment. Namely, female exercisers report a higher level of quality of life than female non-exercisers. 
Thus, they have a higher overall quality of life, as well as a quality of life related to physical and mental health and 
the impact of environment compared to female non-exercisers.

Observing the results in the parameters of physical fi tness it can be seen that statistically signifi cant diff erences 
were found between the group of female exercisers and non-exercisers. Namely, the exercisers have a higher level of 
physical fi tness in all applied tests, which is not surprising given the time period of at least a year that all respondents 
from the group of physically active women spent in the training process.

DISCUSSION
This research showed that there are statistically signifi cant diff erences between female exercisers and non-exer-

cisers when it comes to the accentuation of overall quality of life, as well as the dimensions of mental and physical 
health and environmental impact. Female exercisers have a higher overall quality of life, as well as a quality of life 
related to mental and physical health and environmental impact compared to female non-exercisers. Besides, obser-
ving physical performance, women who actively exercise showed a higher degree of physical fi tness compared to 
physically inactive respondents.

The results of this study confi rm the allegations of previous research on this topic. It is considered that there is 
a positive correlation between the level of physical activity and the quality of life (Prasad, Fredrick & Aruna, 2021), 
because the highest indicators of quality of life in general, as well as in the physical, mental and social aspects, are 
showed by the people with high level physical activity intensity (Puciato, Borysiuk & Rozpara, 2017). If a gender 
analysis is performed, there are no diff erences in the self-perception of quality of life between men and women, but in 
both sexes the quality of life is clearly related to physical activity. The domain of physical activity shows the strongest 
connection with physical inactivity (Porto et al., 2012).

Researches to date suggest that increasing levels of physical activity may contribute to improving the quality of life 
of older adults (Antunes et al., 2022, Shames et al., 2021). People of both sexes who are more physically active have a 
higher level of sensory abilities, greater autonomy and independence, with a generally higher overall quality of life, re-
gardless of age, marital status, level of education and socio-economic status. Primarily for women, the indicators of the 
quality of social life are signifi cantly higher for active and very active subjects compared to sedentary subjects (Guedes 
et al., 2012). It is also important to include mechanisms of social support for people in order to access various physical 
exercise programs and in general to create an environment for adults, especially older people, to be as physically as acti-
ve as possible in order to improve their quality of life (Kang, Park & Wallace, 2018). Physical activity should become 
a part of everyday life as early as possible, because it is a pledge for psycho-physical health in later years of their lives. 
So, researches have shown that people who exercised in middle age and continued with these activities during their later 
life, have a signifi cantly higher level of quality of life associated with health in their old age (Lee et al., 2022).
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In women who regularly exercise recreationally, life satisfaction, respect for other people, perception of their 
own physical appearance, functionality and health status, as well as overall physical self-perception can be improved 
(Cruz-Ferreira et al., 2011). Ebrahimi, Ghandehari & Veisi (2020) examined the eff ect of physical exercise organized 
in the form of sports activities within intergenerational programs (mixed groups of older adults and students) on the 
quality of life of older people. After 8 weeks, the quality of life of the elderly has signifi cantly increased compared to 
their results before the test, which indicates the benefi cial eff ects of physical activity, especially when it is supported 
by the environment of diff erent generations.

The quality of life and high level of mental and physical health depends on physical activity in middle-aged 
people, as well as in young ones, adolescents and children. It is suggested that physical activity through organized 
training programs is a promising strategy in terms of promoting mental health in young people (Pascoe et al., 2020). 
In the last decade great attention has been paid to researches conducted in childhood and monitoring low levels of 
physical activity, sedentary behavior and mental health problems. It is believed that physical activities in school con-
ditions can reduce anxiety, increase the body’s overall resilience, positively aff ect mental health and thus improve the 
quality of life in children and adolescents (Andermo et al., 2020). It is also of the utmost importance that middle-aged 
people, especially women and those with signs of depression and excessive stress, are motivated to adopt more rigo-
rous physically active lifestyle; it has been found that even in this age period physical activity is positively associated 
with the quality of life (Tement & Selič-Zupančič, 2021).

CONCLUSION
With increasing understanding of the impact of various lifestyle factors, such as sedentary behavior and the level 

of physical activity on physical and mental health, there is a growing evidence of how physical inactivity correlates 
with various mental and physical health problems. Quality of life is an important indicator in health assessment, 
and its improvement contributes to the preservation and improvement of people’s physical and mental health. Loss 
of physical function during the aging process can aff ect the quality of life. In that sense, physical activity can be an 
eff ective means of preventing and treating many psychosomatic disorders that come with aging. So programs that are 
launched in order to improve the quality of life should inevitably include the domain of physical activity.

The results of this research are based on the studies that have been conducted so far and support the allegations 
that physical activity contributes to the improvement of both physical and mental health, and thus the overall quality 
of life. The fi ndings of this and similar studies can help to raise awareness of the need for physical activity, as well as 
create even more eff ective health care programs by intensifying physical activity, which leads to improved quality of 
life, especially for older generations.

Due to the relatively small sample of respondents, which in the case of a group of exercisers was drawn from 
only one aerobic studio, it can be said that the research has certain limitations. Catching a wider population of women 
who are regularly exercising and those who are not, would certainly allow a much more reliable analysis of the relati-
onship between the observed phenomena in the form of physical activity, mental and physical health and thus quality 
of life. Also, a number of parameters that examine the level of physical fi tness can be taken into account. However, 
the research provides information that may indicate the importance of recreational physical activity in women.
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Abstract: Monitoring physical fi tness is a strong indicator of health status in childhood, adolescence, and adulthood. 
School provides an ideal environment to assess and monitor the level of physical fi tness in children. The research aims to 
determine the correlation between the physical fi tness of early school-aged children (6 to 10 years old) and their lifestyle, 
particularly the time spent in physical activity. The study was conducted on a sample of 940 participants aged 6 to 10, ran-
domly selected from several primary schools in the Skopje region. The sample was divided into two subgroups by gender, 
consisting of 466 male participants and 474 female participants. Diff erences between groups were determined through 
one-factor multivariate and univariate analysis of covariance (MANCOVA and ANCOVA) with age partialization. The 
results of this research show a correlation among male participants who engaged in more than 60 minutes of daily physical 
activity and tests assessing physical fi tness (motor skills). For girls, self-reported physical activity was only associated with 
results on the 20-meter progressive shuttle run test.
Keywords: children; physical fi tness; lifestyle; physical activity.

INTRODUCTION

Monitoring physical fi tness is a powerful predictor of health status in childhood, adolescence, and adulthood (Gue-
des et al., 2012; Blair et al., 2001; Williams, 2001; Myers et al., 2004; Warburton et al., 2005; Ortega et al., 2008). Physi-
cal fi tness relates to academic performance, including cognitive skills and attitudes (attention, memory, understanding), 
academic behavior (organization, attendance, impulse control), and achievements (better test scores, higher average gra-
des) (Kohl et al., 2013; Grissom, 2005; Welk et al., 2010; Rasberry et al., 2011). School serves as an ideal environment 
to assess and track children’s physical fi tness levels (Welk et al., 2010; Condello et al., 2016), enabling the identifi cation 
of potential low levels and the creation of appropriate interventions to improve it. Additionally, it is important to identify 
factors that may infl uence physical fi tness levels in childhood or adolescence and study them concurrently (Ortega et 
al., 2008). Although analyzing risk factors poses a new challenge in various research fi elds, including health promotion, 
sociodemographics, kinesiology, and behavioral sciences (Guedes et al., 2012; Condello et al., 2016), few studies have 
investigated the correlation between physical fi tness and risk factors (Grao-Cruces et al., 2014; Castro-Piñero et al., 
2012). Information on children’s physical fi tness from diff erent geographic regions and cultures is crucial for promoting 
and creating public health strategies aimed at preventing adult disorders.

MATERIAL AND METHODS

Study Participants 
This research involved a sample of 940 participants from various primary schools. The sample was further di-

vided by gender, consisting of 466 male and 474 female participants. All students regularly attending physical and 
health education classes and who were physically and mentally healthy were included in the measurement.

Anthropometric Measures 
Measurements were taken in standard school conditions during regular physical and health education classes. 

Experts in kinesiology, previously trained in specifi c motor tests, conducted the measurements. The intended tests were 
conducted following the methodology recommended by the Council of Europe (the EUROFIT test battery). Some tests 
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were modifi ed and adapted within international scientifi c projects such as “Nutrition and Assessment of the Nutritional 
Status of Spanish Adolescents” (AVENA Study), “Healthy Lifestyle in Europe by Nutrition in Adolescence” (HELENA 
Study) (Ruiz et al., 2006), “Assessment of Fitness in Children and Adolescents” (ALPHA project), and “Identifi cation 
and Prevention of Health Eff ects Caused by Nutrition and Lifestyle in Children and Infants” (IDEFICS study).

Variable Sample 
The study used 7 criterion variables (fi tness tests) and 3 predictor variables. Criterion variables for fl exibility, 

musculoskeletal fi tness, motor fi tness, and cardiorespiratory fi tness included: sit-and-reach (FLE), handgrip dyna-
mometry (HG), standing long jump (SKOK), sit-up for 30 seconds (SIT30), 4 x 10 meters shuttle run test (4X10M), 
20-meter shuttle run test with progressive speed increase (Stg), and 20-meter progressive shuttle run test (VO2 max). 
Predictor variables: Time spent in daily physical activity up to 60 minutes, time spent in daily physical activity 
between 60 and 120 minutes, and time spent in daily physical activity exceeding 120 minutes.

Methodology
For all variables, basic statistical parameters were calculated: mean (X) and standard deviation (SD). Diff eren-

ces between groups were determined through one-factor multivariate and univariate analysis of covariance (MAN-
COVA and ANCOVA) with age partialization (age was treated as a fi xed covariate).

RESULTS 
From the obtained results represented in Table 1, with Wilks’ Lambda at 0.94 and Rao’s F approximation at 

2.16 and a statistical signifi cance level of Sig. .008 among younger school-aged boys (Table 1), signifi cant statistical 
diff erences in motor status were found between formed groups regarding time spent in physical activity.

In the univariate analysis of covariance, statistically signifi cant diff erences were found in fi ve variables: hand-
grip dynamometry (HG) at p = .031, standing long jump (SKOK) at p = .002, 20m shuttle run with progressive speed 
increase (covered segments) (StG) at p = .001, 20-meter progressive shuttle run test (VO2 max) at p = .000, and sit-
up for 30 seconds (SIT30) at p =.012. The partial eff ect of determinants ranked between 0.01 and 0.03, indicating a 
small infl uencing eff ect.

From the obtained results shown in Table 2, it can be observed that from the analysis of multivariate analysis of 
covariance and Rao’s F-approximation, which is 1.15, and the level of statistical signifi cance Sig, 312, it is evident 
that there are no statistically signifi cant diff erences between the groups.

Out of a total of seven analyzed univariate motor tests, signifi cant statistical diff erences were found in only one test 
among the analyzed groups of female participants formed based on the time spent in physical activity. Statistically signi-
fi cant diff erences were found only in the 20-meter progressive shuttle run test (Stg) with a signifi cance level of p= .013.

Table 1. Diff erences in motor status between groups of male participants formed based on the time spent in physical activity

 Value F Hypothesis df Error df Sig. n2 
Wilks’ lambda 0,94 2,16 14 908 ,008 ,032 

Table 2. Diff erences in motor status between groups of female participants formed based on the time spent in physical activity

 
<60 мин 60-120 мин >120 

F P n2 
Post hoc pairwaise 

comparisons 
Mean SD Mean SD Mean SD 1-2 1-3 2-3 

FLE 13,74 6,78 15,01 6,06 15,04 6,49 2,58 ,077 0,01 ns ns ns 
HG 13,30 3,43 14,38 4,93 14,17 4,00 3,52 ,031 0,02 > > ns 
SKOK 111,08 23,21 118,25 24,20 121,02 24,73 6,45 ,002 0,03 > > ns 
SIT30 12,75 5,19 13,99 5,49 14,71 5,04 4,45 ,012 0,02 > > ns 
4X10M 14,88 2,02 14,42 2,09 14,74 2,41 2,37 ,095 0,01 ns ns ns 
Stg 3,47 1,45 4,03 1,60 4,04 1,71 7,31 ,001 0,03 > > ns 
VO2max 48,20 3,76 49,38 3,40 49,68 3,50 8,09 ,000 0,03 > > ns 
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 Value F Hypothesis df Error df Sig. n2 

Wilks’ lambda 0,97 1,15 14 916 ,312 ,017 

 
<60 мин 60-120мин >120 

F P n2 
Post hoc pairwaise 

comparisons 
Mean SD Mean SD Mean SD 1-2 1-3 2-3 

FLE 17,79 6,42 16,95 6,48 17,26 7,45 0,96 ,384 0,00 ns ns ns 

HG 12,71 4,75 12,57 4,26 13,28 3,80 0,51 ,601 0,00 ns ns ns 

SKOK 104,11 22,10 104,00 22,09 109,90 19,98 1,66 ,192 0,01 ns ns ns 

SIT30 12,29 4,85 11,60 5,18 12,22 5,29 0,79 ,456 0,00 ns ns ns 

4X10M 15,41 2,19 15,68 1,91 15,20 1,83 1,32 ,268 0,01 ns ns ns 

Stg 3,19 1,14 2,97 1,06 3,46 1,28 4,40 ,013 0,02 ns ns > 

VO2max 47,38 3,44 47,27 2,68 48,13 2,89 2,22 ,110 0,01 ns ns ns 

DISCUSSION
Physical activity is crucial for improving children’s health (Rizzo et al., 2007). It reduces the risk of cardiovas-

cular and metabolic diseases, body fat, anxiety, and depression symptoms while enhancing bone health and cardio-
respiratory and muscular fi tness in children (Huang & Malina, 2002).

Previous cross-sectional studies have shown a positive association between physical activity and physical fi tne-
ss in children, with greater self-reported physical activity linked to better motor fi tness (Dencker et al., 2006). This 
research indicates that boys engaged in over 60 minutes of daily physical activity show better results in handgrip 
dynamometry, standing long jump, 30-second sit-ups, and the 20-meter shuttle run test (number of sections and VO2) 
compared to their peers engaging in less than 60 minutes. However, there was no signifi cant diff erence between boys 
participating in 60-120 minutes and over 120 minutes of daily physical activity, suggesting that 60-120 minutes of 
daily physical activity is suffi  cient to maintain physical fi tness in boys of early school age.

For girls, self-reported physical activity was only associated with the 20-meter step-up test (number of se-
gments). Diff erences were found among girls engaging in over two hours of daily physical activity. This aligns with 
the 2008 American and European physical activity guidelines, stating that all children and adolescents should engage 
in at least 60 minutes of moderate to vigorous physical activity daily (Herrmann et al., 2015). Hence, schools should 
enhance children’s (especially girls’) physical activity through suitable sports and games programs, while educatio-
nal institutions should reinforce supervision to ensure daily physical activity during early school years.

The diff erence between 60-120 and over 120 minutes of daily physical activity in boys suggests that the thres-
hold for adequate daily physical activity for early school-aged boys for full benefi t should be at least 60 minutes but 
not more than 120 minutes. Extended periods (>120 minutes) won’t provide additional benefi ts for improving muscu-
lar and cardiorespiratory fi tness. Conversely, for girls, increasing activity intensity might lead to positive changes in 
physical fi tness components and engagement in organized physical activities. This aligns with some studies showing 
weak or insignifi cant correlations between physical activity and physical fi tness since daily physical activity explains 
a small portion of aerobic activity, which could independently determine fi tness (Morrow et al., 2009; Dencker et 
al., 2006; Martinez Vizcaino et al., 2008). Conversely, other studies indicate a strong association between physical 
activity frequency and physical fi tness (Hogstrom et al., 2014; Kaminsky et al., 2013). Furthermore, some studies 
advocate considering physical activity alongside proper nutrition since interventions considering both determinants 
signifi cantly increase students’ fi tness levels (Eather et al., 2013; Kriemler et al., 2010; Langford et al., 2015).

CONCLUSION
Boys engaged in over 60 minutes of daily physical activity show better results in handgrip dynamometry, stan-

ding long jump, 30-second sit-ups, and the 20-meter shuttle run test (number of segments and VO2 max) compared 
to peers engaging in less than 60 minutes. For girls, self-reported physical activity was only associated with results 
in the 20-meter shuttle run test (number of segments).
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Abstract: The assessment of sport-specifi c technical skills is very important and studies on assessment frameworks in sports 
science are still limited. The Gyaku-zuki is one of the most frequently performed eff ective punches in Karate, and a set of as-
sessments of its technical skills currently does not exist. Therefore, the establishment of a scoring framework is necessary to 
provide a standard for measuring athletes’ technical skills. This study aims to develop a framework for assessing Gyaku-zuki 
technique skills that have a high level of validity. This development research was carried out by carrying out three stages of 
implementation; analysis of existing journals and documents to determine Gyaku-zuki’s technical skills assessment, expert 
judges’ assessment of the development of Gyaku-zuki’s technical skills assessment using the Delphi method, and analysis of 
the results of expert judges’ assessment by applying Aiken’s V to test content validity. This study involved nine expert judges 
from both academics and practitioners and data analysis showed the relevance of this technical skills assessment material 
had a coeffi  cient of V 0.96; the systematics of the material relevance assessment procedure has a coeffi  cient value of V 0.93; 
Gyaku-zuki target direction has a coeffi  cient value of V 0.93; the Gyaku-zuki test score has a coeffi  cient value of V 0.81; 
distance has a coeffi  cient value of V 0.89; clarity of implementation has a coeffi  cient value of V 0.89. The study concluded 
that the construction of the Gyaku-zuki technical skill assessment has high content validity with a value of V > 0.8, so that the 
established framework can be used as a reference in conducting the Gyaku-zuki technical skills assessment.
Keywords: Karate, gyaku-zuki, assessment framework, sport science.

INTRODUCTION
Karate is a Japanese martial art developed on the island of Okinawa and is currently considered a global sport (Clark, 

2022; Gonzalez de la Fuente, 2021). In addition, karate is in great demand and is dominated by children and adolescents 
(Chaabene et al., 2015; Koropanovski et al., 2011; Srianto & Siswantoyo, 2022), and is currently one of the most popular 
sports since it was competed in at the Tokyo Olympics. 2020 (Rodrigues et al., 2022; Widyastuti & Dimyati, 2019; Zadarko 
et al., 2019). Peters (2020) explains that karate consists of kata matches and kumite matches; kata consists of a series of 
movements or moves while kumite consists of fi ghting. Kata and kumite matches are carried out using dynamic, precise, 
and well-coordinated techniques, so that a karate athlete is required to have good performance, which is determined by 
several factors including technique, tactics, and motor skills (Przybylski et al., 2021; Styriak et al., 2020).

 Some literature states that the success rate of athletes in kumite matches is higher when athletes use punching 
techniques rather than kicking techniques (Fendrian & Nurzaman, 2016; Marandi et al., 2010; Zebua & Siahaan, n.d.). 
Gyaku-zuki is a technique commonly taught in Karate. Gyaku-zuki’s punches are mid-range punches and are delivered 
in short time. This can be interpreted as a reverse punching technique that is often used in kumite tournaments (Ionete et 
al., 2011; Venkatraman & Nasiriavanaki, 2019). A backwards shot is described with the position of the left foot in front, 
then the blow is done with the right hand. Vice versa, the position of the right foot is in front, then the stroke is done with 
the left hand. The Gyaku-zuki punch is an eff ective punch to use in kumite tournaments because of its speed it may hit 
the stomach, neck and head. The initial stance of the Gyaku-zuki punch includes the chudan-no-kamae stance. This is 
a posture that targets the opponent that allows for attack, defense, and a fl exible response to the opponent’s movement 
(Shin et al., 2021), followed by a series of movements performed simultaneously including lowering the body’s center 
of mass by extending the dachi and pushing the arms forward by aim at the opponent. Gyaku-zuki is a punch that is 
performed with a series of body movements rotating the hips and shoulders simultaneously (Venkatraman et al., 2019).

In determining the skill of the Gyaku-zuki technique, a Gyaku-zuki technique skill test is required. This skill 
test is an important aspect in coaching science which aims to measure the level of success and correctness of a tech-
nique (Iermakov et al., 2016). Based on the literature review, there is no test instrument for assessing the skill of the 
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Gyaku-zuki technique. The study is limited to tests to measure the speed of the Gyaku-zuki technique, analysis of 
Gyaku-zuki movements, the impact of morphology and motor skills while doing Gyaku-zuki (Doder et al., 2023; 
Hofmann et al. , 2008; Kadir & Haryanto, 2021), where the test is feasible to use if the Gyaku-zuki player already has 
punching technique skills. Therefore, it is important to study the preparation of the Gyaku-zuki technique skill test 
instrument as a fi rst step in assessing the Gyaku-zuki technique. The test instrument was determined and validated by 
expert judges in carrying out the Gyaku-zuki procedure described by Doder et al. (2023).

METHODS
Research 
This research is a development research using quantitative and qualitative analysis approaches to get a high 

value of validity. The implementation consists of three stages. The fi rst stage is by analyzing existing journals and 
documents to determine the Gyaku-zuki technique skill test, the second stage is expert jury assessment for the Gyaku-
zuki technique skill test which was developed using the Delphi method using a questionnaire (Saud, 2019). The third 
stage is by analyzing the results of expert judges’ assessments by applying Aiken’s V to test content validity.

Participants
This study involved nine expert jury participants, including fi ve expert judges from the academic fi eld who work 

as lecturers with doctoral and master of sports degrees. The four expert judges come from practitioners who have 
been working as karate trainers for more than ten years and hold a master of sports degree.

Data Analysis
Collecting data using a Likert scale questionnaire with four answer choices, namely: a score of four strongly 

agree, a score of three agrees, a score of two disagrees, and a score of one strongly disagrees (Awang et al., 2016; 
Croasmun & Ostrom, 2011). Then, qualitative data in the form of expert judgment suggestions are summarized and 
realized. Quantitative data were processed using the V-Aiken formulation to test the content validity of the Gyaku-
zuki technique skill test. The range of V-Aiken values is zero to one, if the V value <0.6 is considered in the low 
category, if the V value is 0.6 – 0.8 it is considered in the medium category, if the V value > 0.8 is considered in the 
high category (Arthur et al. al., 2019). Table 1 shows the V-Aiken formula (Nengsih & Mawardi, 2021) which was 
implemented in this study.

Table 1. V-Aiken Formula

V =
∑s  

n(c-1)  

s = r – lo  

V: the Aiken scale to fi nd the value for
S: the reduction result of the validator value with the lowest 
value
N: the number of validators
C: the highest validity value
Lo: the lowest validity value

RESULTS

Based on document analysis, it can be defi ned that the Gyaku-zuki technique is a punch in karate that is often used in 
karate tournaments, or it is also known as a backward punch technique when the left foot is in front and the left foot is in 
front. The punch is done using the right hand, or vice versa. While the Gyaku-zuki technique skill test is a test to assess the 
quality of Gyaku-zuki’s strokes based on instruments that have been constructed and occupied with high validity. Based on 
the analysis and advice of the expert judges, the Gyaku-zuki technical skill construction was formed. The execution of the 
Gyaku-zuki procedure adopted from previous studies is described as shown in Figure 1 (Doder et al., 2023).

Figure 1. Execution Procedure of the Gyaku-zuki (Doder et al., 2023)
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Tools
1. Target as a hitting target 
2. Whistle as a starting sign of the test
3. Stationery to record test results
Procedure of Test
1. The test can be used for right-handed and left-handed Gyaku-zuki.
2. The target position is in front of the tester.
3. The Gyaku-zuki punch is done 3 times in 1 test.
4. The tester performs the chudan-no-kamae standing position.
6. Target punch can be adjusted (stomach, neck, or head direction)
7. The test is carried out after the tester blows the whistle.
8. The test is carried out 2 times, the best value is taken.

Table 2. Indicators of Right-Handed Gyaku-zuki Technique Skill Test

No Steps Test Indicators
1 Ini  al Stance

Figure Ini  al A   tudes
1 and 2

1. Eyes-view facing forward
2. Upright body posi  on

Figure Ini  al movement 
a   tude 3

3. Chudan-no-kamae 
posi  on (one hand is 
in front, and one hand 
protects the body area).

Figure Ini  al movement 
a   tude 4

4. Zenkutsu dachi, a half 
stance foot posi  on (to 
produce a strong push, 
so the stance should not 
be low) (Khorasani et al., 
2020).

No Steps Test Indicators
2 Implementa  on

Implementa  on Figure 1

1. Lowering the body mass 
center by extending the 
stance towards the target, 
the feet posi  on is not 
in one straight line for 
maximum balance.

Implementa  on Figure 2

2. Rota  ng the hip and 
shoulder simultaneously.

Implementa  on Figure 3

3. Performing a straight 
forward punch while 
rota  ng the wrist (hand 
gripping posi  on)

Implementa  on Figure 4

4. The posi  on of the feet 
and hands are in opposite, 
the le   foot is in the front 
and the punch is performed 
by using the right hand
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No Steps Test Indicators
3 Con  nued Movements

Con  nua  on Pictures of 
Movements 1 and 2

1. Pulling the body back to 
the original posi  on 
2. Pulling punches towards 
the hips

Con  nua  on Pictures of 
Movement 3 and 4

3. Chudan-no-kamae 
standing with half stance of 
zenkutsu dachi.
4. Maintain the body 
upright and the eyes-view 
toward the target.

Assessment of the Gyaku-zuki technique
1. Score 4 if 4 of assessment indicators are correct
2. Score 3 if 3 of assessment indicators are correct
3. Score 2 if 2 of assessment indicators are correct
4. Score 1 if 1 of the assessment indicators is correct

Table 3. Table of Assessment

No Steps Score
1 Ini  al Stance
2 Implementa  on
3 Con  nued Movements
Total Score

Table 4. Score Category

Score Category
≥ 3.1 High
2.1-3 Average
≤ 2 Low

Remarks: Score = Total Score / 3

The highest score of the Gyaku-zuki technique skill 
test is four and the lowest score is one. The score ≥ 3.1 
is categorized as high, score 2.1-3 is categorized as aver-
age, and score ≤ 2 is categorized as low.

Table 5. Result of Content Validation Test by V-Aiken Formula

Point Score

∑s n(c-1) VExpert S

 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

1 3 4 4 4 4 4 4 4 4 2 3 3 3 3 3 3 3 3 26 27 0,96

2 4 4 3 4 4 4 4 4 3 3 3 2 3 3 3 3 3 2 25 27 0,93

3 4 4 4 4 3 4 3 4 4 3 3 3 3 2 3 2 3 3 25 27 0,93

4 4 3 3 3 3 4 3 4 4 3 2 2 2 2 3 2 3 3 22 27 0,81

5 3 3 3 4 4 4 4 4 4 2 2 2 3 3 3 3 3 3 24 27 0,89

6 3 4 3 4 4 4 4 4 3 2 3 2 3 3 3 3 3 2 24 27 0,89

 21 22 20 23 22 24 22 24 22             

Figure 2. V-Aiken Index
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The results of the analysis show that the value of the point one coeffi  cient is V = 0.96 which is included in the 
high category; the value of the two-point coeffi  cient V = 0.93 is included in the high category; the three-point coef-
fi cient value V = 0.93 is included in the high category; the fourth coeffi  cient value V = 0.81 is included in the high 
category; the value of the fi ve point coeffi  cient V = 0.89 is included in the high category; the six point coeffi  cient 
value is V = 0.89 included in the high category.

DISCUSSION
One of the characteristics of the progress of sports is the utilization of the sport science approach in its imple-

mentation which aims to foster athletes who excel physically, technically, tactically and psychologically. Sports sci-
ence has directions for predicting, comparing results from tests, monitoring training results, making decisions, and 
setting goals (Zadorozhna et al., 2020). Technique is part of the athlete’s psychomotor quality so that the accuracy and 
precision of the technique is considered a very important factor. This is because the correct technique will aff ect the 
performance of athletes. In order to train and develop the Gyaku-zuki technique, a coach must understand the process 
of moving stages to produce eff ective punches (Labintsev et al., 2021). One indicator to determine a person’s techni-
cal quality ability is to carry out an assessment test, then analyze it to formulate improvements holistically (Pinto et 
al., 2022). The Gyaku-zuki skill test instrument is important to develop because the Gyaku-zuki punch is an eff ective 
punch used in karate tournaments (Ionete et al., 2011; Venkatraman et al., 2019). Recently, a test instrument for as-
sessing the skill of the Gyaku-zuki technique did not exist. Therefore, this study aims to establish a construction test 
of the skill of the occupied Gyaku-zuki technique with a high level of validity. 

The results of qualitative data and improvements from the expert jury in the development of the construction 
of the Gyaku-zuki technique skill test are described as follows: 1) the test is designed simply and easily with one 
direction of the target in front of the examiner, 2) the target can be the stomach, neck or head target, 3) the number of 
punch is 3 times according to the average attack in kumite. The results of the data analysis show that the fi rst point 
regarding the relevance of the technical skills test material for Gyaku-zuki has a coeffi  cient value of V 0.96; the sec-
ond point is about the relevance of the systematic engineering skills test material for Gyaku-zuki has a coeffi  cient 
value of V 0.93; the third point about the direction of the target of the Gyaku-zuki technique has a coeffi  cient value 
of V 0.93; the fourth point about the number of repetitions of the Gyaku-zuki technique skills test has a coeffi  cient 
value of V 0.81; the fi fth point about the distance of the Gyaku-zuki technique skill test has a coeffi  cient value of V 
0.89; the sixth point about the clarity of the implementation of the Gyaku-zuki technique skills test has a coeffi  cient 
value of V 0.89. This study concludes that a set of assessment test frameworks demonstrates a high level of validity.

CONCLUSIONS
Based on the discussion and results of data analysis, the study concluded that the construction of the Gyaku-

zuki technique skills test items had high content validity with a value of V > 0.8. Therefore, a set of assessment test 
frameworks can be used to conduct tests of Gyaku-zuki technique skills.
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Abstract: The development of human resources starts from the womb even earlier by paying attention to the level of wel-
fare of expectant mothers, then babies, toddlers, preschool and school age, youth, productive age to old age. The research 
aims to test and fi nd out the eff ectiveness of this type of health massage in increasing work productivity which consists of 
motivation, knowledge, skills, attitudes and independence for people with disabilities with physical disabilities. This study 
used a quasi-experimental research method with a one group time series design (pretest one post test). The design carried 
out the fi rst observation (pretest) after that the posttest observation. The treatment group was measured by giving a type of 
massage therapy to the work productivity of the disabled with physical disabilities which would be known to consist of fi ve 
(5) infl uencing factors, namely: (1) motivation, (2) knowledge, (3) skills, (4) attitudes and ( 5) independence. The research 
sample was taken from the existing population using a non-random sampling technique with a purposive sampling method. 
Data collection is obtained through tests and measurements. The test instrument used to measure work productivity uses a 
questionnaire. The data analysis technique used is analysis of variance. The research results show that there is a signifi cant 
diff erence between the initial variable and the fi nal variable with a signifi cance value (2-tailed) <0.05 through paired t-test. 
Meanwhile, through the ANOVA test results obtained a signifi cance of 0.267. So that it can be interpreted that there is a 
signifi cant infl uence on the treatment given with health massage on work productivity variables consisting of motivation, 
knowledge, skills, attitudes and independence for people with disabilities with physical disabilities. The increase in work 
productivity that has experienced the greatest or most eff ective increase is in the motivational variable with a percentage 
increase of 16.75%.
Keywords: Massage, Health, Work productivity, Disability.

INTRODUCTION
Health development is an integral part of the development of human resources (HR), to achieve the development 

of an advanced, independent and prosperous nation. Development of human resources starts from the womb and even 
earlier by paying attention to the level of welfare of prospective mothers, then babies, toddlers, preschool and school 
age, youth, productive age to old age. Eff orts to improve public health are the main program in order to improve the 
quality of family life through community education. In this connection, the role of the family and school becomes 
important, as the embodiment of the ideals formulated in the national development goals.

The embodiment of a quality generation for the development of the nation and state, including for persons with 
disabilities. Persons with disabilities are often socially isolated and face discrimination in access to health, educatio-
nal services and employment. The root of the language for disability is taken from English, namely from the words 
dis and ability. Dis means no, and ability means ability. Therefore, if we combine disability or disability, it can be 
interpreted as a person who has limited abilities in certain things. Meanwhile, disabled people are people with disa-
bilities. So the diff erence between disability and disability is that disability is a condition of a person’s inability to do 
certain things, while disability is a person with a disability.

It is not uncommon for us to see situations where society cannot fully accept the existence of persons with disa-
bilities, even by their own biological parents. Indeed, parents must try to take care of their baby as much as possible 
so that they can grow healthy and normal, but all possibilities can happen to anyone and anytime. As the closest 
person who has relatives or family members with disabilities, we have a very important role to play in increasing 
their self-confi dence. Salceanu (2020) said that when parents feel excessive anxiety, there is a high risk of giving 
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the same feelings to their children because children who can buy bags will feel that they are a burden to their family. 
For some families they may accept the existence of children with disabilities, but afterwards they will be faced with 
other problems such as being ready to accept opinions from people around them, lack of social and psychological 
support, and problems in being able to join the community. Basically, people with disabilities do not need pity, they 
only need help, understanding and friendship. If this problem continues, it is possible that it will have a traumatic 
eff ect on persons with disabilities.

Even though we all defi nitely agree that everyone has the same right to play a role in society even though they 
have a disability. Empowerment of people with disabilities has begun to be intensively implemented by various par-
ties. Both the government and the private sector are starting to pay attention to the welfare of people with disabilities 
where stereotypes in society think that people with disabilities are unable to do anything when in fact their abilities 
are limited to a lack of organs, not to anything else. Therefore, we as a society that upholds the values of social justice 
must support one another regardless of one’s physical condition. Guidry‐Grimes (2020) conveyed about the disability 
rights movement, in which this movement is very useful for defending equal rights for people with disabilities. To 
safeguard the rights of people with disabilities, there needs to be active collaboration from the perspective of persons 
with disabilities, the community, and policy makers. Therefore, the whole community needs to provide and imple-
ment health promotion in order to increase self-confi dence and respect for people with disabilities.

Health promotion is the process of enabling people to increase control over the determinants of health and im-
prove their health (WHO, 2005). One of the goals of health promotion is to change behavior or provide information 
to the target to lead to a better behavior or to provide an overview of the advantages of positive behavior and the 
disadvantages of negative behavior. Community health status is determined by the health condition of its citizens, 
including the condition of the elderly, adolescents and children. Law No. 36 of 2009 concerning Health provides a 
limitation: “health is a healthy state both physically, mentally, spiritually and socially which allows everyone to live 
productively socially and economically”. The defi nition that refers to the health limit according to the most recent 
World Health Organization (WHO), is indeed wider and more dynamic than the previous defi nition which says that 
health is a state of complete physical, mental and social well-being, and not only the absence of disease and disabled.

According to Law no. 36 of 2009 concerning health, then health includes fi ve aspects namely physical (body), 
mental (spirit), social, spiritual, economic (productive). A person’s health is not only measured from the physical, 
mental, spiritual and social aspects, but also measured from his productivity in the sense of having a job or producing 
economically. The fi ve dimensions of health infl uence each other in realizing the level of health in a person, group or 
community. That is why, health is holistic or comprehensive.

Physical disability, defi ned as a patient who has incomplete physical limbs such as amputations, bone defects, 
muscle joint defects, limbs, arms and paralysis. In line with WHO calculations (2005) estimates that the number of 
people with disabilities is 10% of Indonesia’s population (24 million). Based on Sakernas 2017 data, the national 
population of working age with disabilities is 21,930,529 people. Of this total, the data includes a workforce of 
11,224,673 people (51.18 percent), for the disabled work force there are 10,810,451 (96.31 percent) and open unem-
ployment is 414,222 people (3.69 percent). Meanwhile, 10,705,856 (48.82 percent) are not in the workforce with 
disabilities. Data on disabilities who were at school were 206,163 people (1.93 percent), who took care of the hou-
sehold were 5,911,017 people (55.21 percent) and others were 4,588,676 people (42.86 percent) (Nurahman, 2018) .

The results of these data show that there is still unemployment for national disabilities of 3.69%, so the role of 
the government and institutions as well as disability observers is still very much needed to support unemployment 
alleviation programs. Disabilities need empowerment steps in various abilities for the sake of their future continuity. 
Empowerment steps to increase community capacity can make them more empowered, in the sense of being able to 
do something useful in community development. Basically, people with disabilities have the potential and willin-
gness to change in a better direction according to the potential of natural resources and local wisdom around them.

Society’s perception of persons with disabilities, which has been ingrained for centuries, is diffi  cult to get rid 
of. For example, there are students with disabilities who are refused to live in a boarding house, because the owner 
thinks that the presence of persons with disabilities will bring disaster to their business. When using air transportation 
by commercial airplanes, persons with disabilities must sign a sick statement so that insurance is not covered. Not 
only that, we still often encounter discriminatory practices against persons with disabilities in everyday life. Hackett 
(2020) explains that discrimination against persons with disabilities can occur anywhere, be it on the street, in the 
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work environment, or in public places. They are faced with an unsafe situation when walking alone against physical 
attacks or theft because of their limited physical movement. In addition, there is a need for physical development for 
persons with disabilities on an ongoing basis, so that later their fi tness will be maintained to support their next acti-
vities (Susanto et al, 2020). There are various types of physical exercise that can be done by persons with disabilities 
such as playing traditional games (Susanto et al, 2022).

The disabled community can also be interpreted as people with diff erent abilities, namely people who have di-
ff erent abilities from normal people both physically and mentally. All limitations possessed by the community cannot 
be used as an excuse for them or anyone else to carry out social restrictions, either directly or indirectly. Social re-
strictions occur when those with physical limitations are grouped into disabled foundations or special schools. These 
social restrictions are even more real when the environment around us, the public spaces of the city, actually causes 
every walker to stumble, every wheel chair is stopped, every swing of a white cane for the blind is hampered, and 
every sign language is ignored by the community (Deswanto, 2004) .

In Indonesia, to develop the independence of people with disabilities can be done in several ways such as entre-
preneurial eff orts from a number of people with disabilities. In Yogyakarta, a modifi ed motorbike taxi business has 
been initiated by persons with disabilities for the disabled community and the general public. Tribun Jogja (Anony-
mous, 2016) revealed that there is a motorcycle taxi service labeled Dhifa CT (City Tour and Transport) which is 
managed by people with disabilities. This service is a forum for the independence of people with disabilities who 
want to prove that people with disabilities can enter the world of work and eliminate discrimination of people with 
disabilities in the world of work.

The term disability community is not limited to those with disabilities, but the term disability has a more fl exible 
and broader meaning, namely people who have temporary or permanent obstacles in carrying out their daily activi-
ties, including pregnant women, children, the elderly, wheelchair users, crutches, blind, deaf and quadriplegic. WHO 
data (2005), about 10 percent or approximately 24 million of the total population of Indonesia are people who have 
limited capabilities and experience almost the same phenomenon of problems related to the right to the provision of 
public spaces that do not reach and cannot serve specifi c needs. their activities (Deswanto, 2004).

Eff orts to increase the work productivity of people with disabilities have been carried out by the Government of 
Indonesia through the provision of various skills. There are various kinds of programs provided by the government 
to empower people with disabilities, one of which is a program at the Rehabilitation Center for People with Physical 
Impairment, where people with disabilities are trained to have various skills. Productivity itself is an ability to pro-
duce something. To achieve a high level of productivity, there are several factors that support the formation of high 
productivity for people with disabilities. These supporting factors include: Education, skills, attitudes and work ethi-
cs, income level, social security, social level and work climate, motivation, nutrition and health, individual relations, 
technology, and production. Empowering the productivity of people with disabilities is very useful for maintaining 
the mental health of people with disabilities because with their participation in life, it will mentally form that they 
are also useful. Because basically, as mentioned by Kristiyanti (2019) persons with disabilities feel that they are only 
a burden to other people so that their emotions become uncontrollable to the point where they lose self-confi dence.

 The provision of skills for people with disabilities is the fulfi llment of needs that are in accordance with needs 
based on their potential and can be further improved towards independence. Through a health massage development 
program aimed at people with disabilities, it is hoped that people with disabilities will have a better quality of life 
and can eliminate the perception that people with disabilities will only be a burden on society by begging in several 
places. As we know that every defi ciency will be off set by strengths, massage training for persons with disabilities is 
a small step but has a big meaning because it can lead persons with disabilities to a more independent life. Apart from 
that, providing skills training to persons with disabilities is also able to increase their self-confi dence and their role is 
needed in social life. Apart from self-confi dence, decision-making skills or accuracy when carrying out activities are 
also needed (Susanto et al, 2021).

METHOD
This study uses a quasi-experimental research method with a one group time series design (pretest one post test). 

In this study, the research subjects were persons with disabilities specifi cally physically disabled who participated 
in the program at the Integrated Rehabilitation Center for Persons with Disabilities (BRTPD) in Pundong District, 
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Bantul Regency, Special Region of Yogyakarta. The research subjects before and after treatment were given a work 
productivity questionnaire consisting of fi ve (5) infl uencing factors, namely: (1) motivation, (2) knowledge, (3) ski-
lls, (4) attitudes and (5) independence. In this study, the population was persons with disabilities, specifi cally quadri-
plegic monoplegia, who had the following characteristics: (1) Male sex, (2) Age 20-30 years, (3) Physically disabled/
paralyzed, only one limb was paralyzed at the bottom. The research subjects totaled 28 people. The data analysis 
technique used was the analysis of variance test (Anova). before the Anova test was carried out, a paired t test was 
carried out to determine the eff ectiveness of each independent variable on the dependent variable. After knowing the 
eff ectiveness of each treatment, then proceed with the Anova test.

R ESULTS
The description of the data before and after the treatment for each variable is as follows:

Table 1. Data of Mean Pre-test and Post-test of Work Productivity

Variable Ini  al Average Final Average Gain Score

Mo  va  on 44,79 52,29 7,5

Knowledge 46,96 52,79 5,83

Skills 44,71 51,64 6,93

A   tude 46,36 52,61 6,25

independence 46,57 50,00 3,43

The results of the pre-test and post-test data analysis on the variables of work productivity consisting of motiva-
tion, knowledge, skills, attitudes and independence have all increased. From these results it can be concluded that the 
use of health massage is eff ective in increasing work productivity abilities for people with disabilities with physical 
disabilities.

1. Research Prerequisites Test Results
The requirements test was carried out before analyzing the research data using parametric statistics. Analysis 

requirements that must be met in the analysis include the normality test and homogeneity test. The results of the 
analysis prerequisite test are as follows.

a. Normality test
The normality test is carried out to test whether the analyzed variables have a normal distribution of data or not. 

The data normality test was carried out using the Kolmogorov Smirnov Z. The reading of the data results is said to 
be normal if the p value (Sig.) > 0.05. The normality test results are shown in the table below.

Table 2. Normality Test Results

Treatment Variable KSZ P Informa  on

Pree test

Mo  va  on 1,200 0,112 Normal

Knowledge 0,848 0,469 Normal

Skills 1,035 0,235 Normal

A   tude 0,628 0,825 Normal

independence 0,961 0,314 Normal

Post test

Mo  va  on 0,601 0,864 Normal

Knowledge 0,666 0,767 Normal

Skills 0,887 0,411 Normal

A   tude 1,039 0,230 Normal

independence 0,771 0,591 Normal
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Table 2 shows that the results of calculating the normality of the data on all variables both before and after 
treatment have a signifi cance value greater than 0.05 (p> 0.05), it can be stated that the research data is normally 
distributed.

b. Homogeneity test
Homogeneity test is used to test the similarity of the variance of the observed data in each treatment group. 

The homogeneity test was carried out on research data from post-test observations. The statistical test used to test 
homogeneity uses the Levene test with the F test, namely comparing the largest variance with the smallest variance. 
The reading of the data results is said to be homogeneous if the p value (Sig.) > 0.05. The homogeneity test results 
are shown in the following table.

Table 3. Homogeneity Test Results

Data F count p Informa  on

Mo  va  on 0,492 0,486 Homogen

Knowledge 0,039 0,844 Homogen

Skills 0,292 0,591 Homogen

A   tude 0,565 0,456 Homogen

independence 3,360 0,072 Homogen

The results of the homogeneity test in Table 3 all data have a calculated F value that is smaller than F table and 
a signifi cance value greater than 0.05 (p > 0.05), it can be stated that the data on the research variables in the obser-
vations are homogeneous.

2. Results of Hypothesis Testing
c. Test Paired T-Test
Test paired t test to determine the eff ectiveness of each independent variable on the dependent variable. Reading 

the results of the data it is said that there is a signifi cant diff erence between the initial variable and the fi nal variable 
if the p value (Sig.) < 0.05. The results of the paired t test are shown in the following table.

Table 4. Paired T Test Results

Work Produc  vity 
Variables

Pair I

Paired Diff erences

t df Sig.
(2-tailed)Mean Std. Devia   

on
Std. Error 

Mean

95 % Confi dence Interval 
of the Diff erence

Lower Upper
Mo  va  on (Pre Test)
Mo  va  on (Post Test) -7.50000 4.35890 .82375 -9.19020 -5.80980 -9.105 27 .000

Knowledge (Pre Test) 
Knowledge (Post Test -5.82143 3.90682 .73832 -7.33633 -4.30652 -7.885 27 .000
Skills (Pre Test) 
Skills (Post Test -6.92857 3.09035 .58402 -8.12688 -5.73026 -11.864 27 .000
A   tude (Pre Test) 
A   tude (Post Test -6.25000 3.31802 .62705 -7.53659 -4.96341 -9.967 27 .000
Independence (Pre Test) 
Independence (Post Test -3.42857 6.97842 1.31880 -6.13452 -.72262 -2.600 27 .015

The results of the Paired T-Test showed that the signifi cance value (2-tailed) was <0.05, so that the data indica-
ted that there was a signifi cant diff erence between the initial and fi nal variables.

d. Anova Test
Anova test is used to determine the eff ectiveness of health massage treatment on work productivity which consi-

sts of motivation, knowledge, skills, attitudes and independence. The following in Table 5 explains in more detail the 
eff ectiveness of health massage in knowing how much the dependent variable increases and decreases signifi cantly.
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Table 5. Health Massage on Increasing Work Produc  vity Based on S  mulant Confi dence Intervals

N Mean Std. Devia  on
95% Confi dence Interval for 

Mean Minimum Maximum
Lower Bound Upper Bound

Mo  va  on 28 52.2857 5.21293 50.2644 54.3071 41.00 60.00

Knowledge 28 52.7857 4.58142 51.0092 54.5622 43.00 59.00

Skills 28 51.6429 5.74272 49.4161 53.8697 38.00 59.00

A   tude 28 52.6071 4.50793 50.8592 54.3551 41.00 59.00

Independence 28 50.0000 5.84998 47.7316 52.2684 41.00 60.00

Total 140 51.8643 5.23300 50.9898 52.7387 38.00 60.00

The minimum increase based on the 95% stimulant Confi dence Interval above can be seen that the increase in 
the lower limit (lower bound) for the variable motivation is 50.2644, knowledge is 51.0092, skill is 49.4161, attitude 
is 50.8592, independence is 47, 7316, and independence of 50.9898. Meanwhile, the results of the ANOVA test for 
each variable are shown in Table 6 below.

Table 6. ANOVA results for each research variable

Sum of 
Squares df Mean Square F Sig.

Between Group 142.886 4 35.721 1.316 .267

Within Groups 3663.536 135 27.137

Total 3806.421 139

The results of the ANOVA test in the signifi cance column obtained P value (P-value) = 0.267 thus at a signifi cant 
level = 0.05 Ho was rejected, so the conclusion obtained was that there was a signifi cant diff erence in the average 
work productivity variable consisting of motivation, knowledge, skills, attitudes and independence.

e. Calculation of Work Productivity Increase
Increased work productivity is known by using the percentage formula. The increase calculation data can be 

seen in table 7 below.

Table 7. Results of Increasing Work Productivity

Work produc  vity Mean Pre Test Mean Post Test % Enhancement

Mo  va  on 44,79 52,29 16,75

Knowledge 46,96 52,79 12,40

Skills 44,71 51,64 15,50

A   tude 46,36 52,61 13,48

independence 46,57 50,00 7,36

Judging from the calculation of the increase in work productivity, it was found that the variable that experienced 
the greatest increase was the motivational variable with an increase percentage value of 16.75%. As for the smallest 
increase in the independent variable with a percentage of 7.36%.

 DISCUSION
The results of this study indicate that there are signifi cant diff erences between the initial variables and the fi -

nal variables. Meanwhile, from the results of the ANOVA test, a signifi cance of 0.267 was obtained. So that it can 
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be interpreted that there is a signifi cant infl uence on the treatment given with health massage on work productivity 
variables consisting of motivation, knowledge, skills, attitudes and independence for people with disabilities with 
physical disabilities. The results of this study indicate that there is a signifi cant diff erence between the initial and 
fi nal variables and there is the eff ectiveness of health massage to increase work productivity which is most eff ective 
consisting of motivation, knowledge, skills, attitudes and independence. From the results of the training it can be 
concluded that health massage can increase work productivity. The National Productivity Council has the notion that 
productivity is a mental attitude that always holds the view that the quality of life today must be better than yesterday 
and tomorrow must be better than today. The philosophy and spirit of productivity have existed since the beginning 
of human civilization because the meaning of productivity is the will and eff ort of humans to always improve the 
quality of life and livelihood in all fi elds. In general, productivity is a comparison between the output achieved with 
the input needed to produce that output (Purnama, 2008). Sedarmayanti (2001) states that various factors that aff ect 
work productivity include mental attitudes in the form of work motivation, work discipline and work ethics, educati-
on, skills, management, income levels, health, social security, social environment, work climate, production facilities, 
technology and achievement opportunities.

Growing and improving productivity support factors for persons with disabilities will be very useful for their 
long term lives. Mora (2020) said that by mentally preparing and increasing work motivation for someone, work 
results or productivity will increase as well as quality so that they can reduce and avoid various kinds of risks at 
work. Providing appropriate skills training for persons with disabilities is one way that can be done to increase the 
productivity of persons with disabilities. If they have physical defi ciencies in the hands, they can maximize other 
limbs such as the legs. Likewise, in physical conditions where they have defi ciencies in vision or hearing, they can 
maximize the function of the limbs in the hands and feet. For example, we often see massage training for people with 
visual disabilities or commonly called the blind.

To improve the skills of persons with disabilities, of course, there are various kinds of obstacles, as Gayatri 
(2020) has stated. He explained that there were several obstacles experienced by persons with disabilities such as 
education in special schools which were unable to meet the readiness of persons with disabilities in facing the world 
of work. Furthermore, there are still many companies that do not have a work system that is adapted for workers with 
disabilities. Then persons with disabilities who are looking for jobs do not match the demand. This is also supported 
by inadequate facilities making it diffi  cult to access for persons with disabilities. Lastly is the unavailability of work 
designs that are in accordance with the capabilities of people with disabilities.

In order to maximize the potential of persons with disabilities, counseling eff orts are needed to improve skills. 
Mulyati (2019) said that there is a need for counseling on skills to fi nd new product ideas, plan and develop products, 
conduct entrepreneurship training and how to increase success in entrepreneurship, the ability to manage both fi nan-
ces and marketing so that people with disabilities are able to improve economic quality and productivity independen-
tly. Not only for blind people, massage training is also very useful for people with other disabilities. Looking at the 
benefi ts of massage itself, we cannot deny that massage is very benefi cial for the health of the body and is needed by 
many people.

This study shows that there are diff erences in health massage and it has an eff ect on work productivity con-
sisting of motivation, knowledge, attitude skills and independence. In line with Peter’s research (2009) showing 
that massage can cause relaxation and calm. The massage technique applied is very useful for dealing with health, 
overcoming complaints of pain and can overcome fatigue. Massage is a fun thing, because it can help the body and 
mind to produce endorphins which are pain relievers experienced by the body (Juliantri, Nurfi anti, and Maulana, 
2015: 249). In accordance with the opinion of Kaur (2012) that massage has a mechanical eff ect that will improve 
circulation, remove waste products from the body, increase joint mobility and reduce muscle tension. Wahida and 
Khusniyah, (2012) doing massage will aff ect the work of the cerebral cortex so as to produce positive perceptions 
and relaxation, indirectly helping to balance the body’s homeostasis through the HPA Axis, to produce Corticotropin 
Releasing Factor (CRF)

If we look at its history, Arslan (2022) explains that massage has a long history which was found since ancient 
civilizations in Egypt, China and India where the three nations had health care systems that became role models 
throughout the world. He also added that massage can make a person able to convey his feelings easily, especially the 
interaction between the nurse and the patient. With the correct massage technique, it will help improve blood circula-
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tion and reduce heart tension and blood pressure. In addition, massage can increase mental and psychological peace 
and reduce anxiety levels in a person. Talking about anxiety, this will certainly stick with persons with disabilities 
whose roles have high self-confi dence. Not only does it aff ect their social life, low levels of self-confi dence will also 
aff ect their work productivity.

Demirel (2019) argues that social anxiety often arises when a person feels that he is diff erent from other people, 
especially in terms of depiction of the body. This of course greatly aff ects people with physical disabilities, because at 
certain times they may feel that they are diff erent from other people in general. Therefore increasing self-confi dence 
in persons with physical disabilities will have a very good impact on their social life. When people with disabilities 
have more abilities compared to humans who have complete body organs in general, their self-confi dence will also 
increase indirectly. Not only that, he also added that a person’s mental health will not only aff ect their productivity 
level but will also cause new health problems such as cardiovascular disease, diabetes, hypertension, cancer, osteo-
porosis, and obesity.

Health massage has various manipulations, including: Techniques used are friction, petrisage, tapotement, wal-
ken and effl  eurage. Each of these massage techniques certainly has its own function and use. Friction technique is a 
massage manipulation technique by rubbing, while petrisage is a technique by massaging or squeezing. Meanwhile 
for the tapotement technique is the tapping or tapping movement, for the massage movement with the walken tech-
nique means massaging by vibrating, and the last is the massaging movement with the effl  eurage technique, namely 
the massaging technique by rubbing. Friction massage is done by rubbing certain parts of the body, either by rotating 
or sliding the hands to form a certain order. Some of the functions of friction include putting pressure on the skin so 
that blood fl ow becomes smooth, skin glands become active, and tightens the skin muscles so that wrinkles will disa-
ppear. Prayogo (2022) argues that the friction technique is very useful as a therapeutic technique for suff erers of low 
back pain. With this movement, the pain will subside and improve activity abilities. He also added that this friction 
massage technique is able to increase circulation so that the tissues in the body can get adequate amounts of nutrients, 
oxygen, blood. While the petrisage movement is done by clamping several parts of the skin using the fi ngertips or 
palms. With this movement, the skin becomes more stimulated and the muscles become more relaxed.

The basic movement in the next massage is tapotement, which is a tapping movement repeatedly and quickly 
while paying attention to the rhythm of the beats given. This movement will restore loose muscles and stimulate the 
nerves in this way blood circulation becomes smoother and fresher. Another type of movement, namely walken, is to 
move certain areas of the body quickly and continuously. By doing this massage, the tissues will become more limp 
and relieve tension, but please note that this movement should not be done excessively, just occasionally. As for the 
last movement, namely effl  eurage, which is a rubbing movement on certain parts of the body which is done repeated-
ly while pressing slowly on the part that is being massaged.

The specifi cations for the form of health massage are body positions consisting of two positions, prone and su-
pine. In the prone position starting from the left starting from the bottom, namely the left leg. The order of the parts 
of the body to be massaged when in the prone position, including: soles of the feet, ankles, calves, thighs, buttocks 
and back. Modifi cation of health massage between sport massage and circular massage methods. Sports massage can 
produce several hormones such as endorphins, adrenaline hormones, and thyroxine. Endorphins are obtained from 
effl  eurage and friction techniques. Endorphins are calming hormones. The thyroxine hormone is obtained from the 
petrisage, tapotement, effl  eurage, shaking, walken movement techniques. The hormone aims to transport the remains 
of the body’s metabolism. Adrenaline hormone aims to control the nervous system, obtained by tapotement move-
ments. Sport massage stimulates the peripheral nerves obtained from tapotement, stroking, effl  eurage movements 
(Wijanarko and Riyadi, 2010).

The mainstay technique in circular massage is friction with circular movements. Tapotement is meant to maxi-
mize friction, and effl  eurage is meant to be calming. At the beginning of the massage, friction is deliberately given 
immediately to cause a shock and stimulate the release of endorphins which function as sedatives. All members of the 
body from the soles of the feet to the head will be manipulated in this circulo massage by considering the structure of 
the muscles and how the organs of the body work. Manipulation or how to hold or grip is a way of using the hands in 
doing circulo massage in certain areas, as well as giving a certain infl uence as well. Various types of circulo massage 
manipulation that are used include: friction, tapotement, walken, effl  eurage, and skin rolling (Physical Therapy Clinic 
Team, 2008).
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This study shows that there is a signifi cant diff erence with the level of school and non-school education in in-
creasing work productivity which consists of motivation, knowledge, skills, attitudes and independence. In various 
studies it has been reported that the sample that received training has a better attitude after attending the training 
program (Maclaren et al., 2017). Nugroho, Asrin, and Sarwono (2012) suggested that regular massage can reduce 
systolic and diastolic blood pressure, reduce levels of the stress hormone cortisol, reduce sources of depression and 
anxiety, so that blood pressure will continue to fall and body function will improve, if the function of the body gets 
better, then the quality of life and work productivity can improve properly.

Persons with disabilities who are given massage training need not only know the techniques used in massage but 
also must know the many benefi ts that can be obtained from the massage itself. The eff ect of massage is to increase 
one’s work productivity, which is a selling point for people with disabilities who have massage skills.

 CONCLUSION
 Based on the research results, the following conclusions can be drawn: From the results of the Paired T-Test 

it was found that the signifi cance value (2-tailed) was <0.05, so that the data indicated that there was a signifi cant 
diff erence between the initial and fi nal variables. Meanwhile, from the results of the ANOVA test, a signifi cance of 
0.267 was obtained. So that it can be interpreted that there is a signifi cant infl uence on the treatment given with health 
massage on work productivity variables consisting of motivation, knowledge, skills, attitudes and independence for 
people with disabilities with physical disabilities. The increase in work productivity that experienced the greatest 
increase was in the variable Motivation with a percentage increase of 16.75%.
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Abstract: The research was carried out on a sample of 1000 (500 male and 500 female) students randomly selected from 
several faculties within the AAB College in Pristina, Kosovo. Respondents were treated in accordance with the Declara-
tion of Helsinki. For the assessment of physical activity, the international questionnaire (InternationalPhysical Activity 
Questionnaire IPAQ). To assess the state of nutrition, morphological parameters were applied: body height, body weight 
and body mass index. Descriptive analysis, non-parametric technique of diff erence within the group as well as regression 
analysis were applied to process the results.
The obtained results show that the average height of the student population is Mean = 174.74±8.6; body weight, mean= 
70.88±12.7; body mass index, Mean = 23.1±3.3. The prevalence of overweight is 26.1%, while obesity is 2.8%. The results 
obtained are almost the same as the countries in the region. The survey for the assessment of physical activity indicates 
an insuffi  cient involvement of students in physical activities that corresponds to the prevalence of overweight. When asked 
how much time you usually spend sitting during a working day, the prevalence of 2-7 hours is 84.6%. Regression analysis 
shows a correlation between inactivity during the day and body mass index.
The data show a trend towards increasing obesity in the student population and this is an extremely powerful reason for: 
the Ministry of Youth, Culture and Sports, for the Ministry of Education, for Universities and Colleges, tocreate conditions 
for the highest possible participation of students in sports and recreational activities.
Keywords: Students, morphological parameters, physical activity, prevalence, IPAQ.

INTRODUCTION
Physical activity plays a very important role in the health and well-being of children and adolescents. It contri-

butes to psychological, social, emotional and physical development. Also, physical activity promotes the indepen-
dence and healthy growth of children and adolescents (The European health report 2002). Physical activity is one of 
the most important factors aff ecting energy balance. Participating in physical activities is part of a healthy lifestyle as 
it also aff ects the prevention of chronic diseases and obesity (Goran, &Treuth, 2001). Regular participation of young 
people in physical activities is important as it improves health and reduces the risk of developing several chronic 
diseases, including cardiovascular disease, hypertension, overweight and obesity, osteoporosis, diabetes and some 
types of cancer. Participating in physical activity is also related to the psychological side of young people, improving 
symptoms of anxiety or depression in them. Also, participation in these activities helps young people to adopt other 
health behaviors such as: not smoking, alcohol or drugs (Epstein, & Goldfi eld, 1999).

Today’s late teens participate in many activities that require little or no energy. Sedentary life and unhealthy life-
styles often develop in adolescence (Amisola and Jacobson, 2003). The development of technology in the last decade, 
as well as the easy access to electronic media (television, video games, internet), have made the leisure activities 
of teenagers to change substantially, increasing the time they spend in front of electronic media. . Watching TV can 
aff ect obesity in two ways: by cutting off  young people’s participation in physical activity, in which they would spend 
energy, and on the other hand by increasing the energy received (eating), watching TV or from advertising. diff erent 
food (Christakis, with bp., 2004).

Given that many factors from the social and physical environments determine the choices of individuals, then 
the prevention of obesity requires a multisectoral and multidisciplinary approach that combines the promotion of 
healthy lifestyles with activity that act on socio-economic determinants, as well as on the physical environment.



202 www.siz-au.com

N  M ,  .
T  R  B  S ’ N  S   T  P  A  S  S   H  13(2):201-207

In the Republic of Kosovo, there is a lack of such research, especially with large research samples that would 
provide information on the prevalence of overweight (obesity), as well as their impact on the health of students.

Therefore, the main purpose of this research is to prove the level of nutrition among the students of the Republic 
of Kosovo and the connection between nutrition and physical activity.

The validation of these reports is important from both a scientifi c and a practical point of view, mainly to under-
stand the impact of physical activity on the body mass index. At the same time, through this research and its results, 
I aim to help prevent obesity; in preventing the increase in the number of obese people. Such research aims to bring 
complete information regarding obesity in Kosovo.

METHODS
In order to obtain qualitative data, the student population was selected for ethical reasons.Also, at this age, since 

growth is intense, there are even more health consequences due to obesity. This age was selected becauseindividuals 
are productive at work, in studies, are sexually active, have opportunities to engage in physical activity, etc. Likewise, 
the age after puberty is estimated to be the age at which premature deaths often occur, from coronary heart disease, 
cancer and heart attack as a result of inactivity and obesity.

Sample of respondents 
The research was conducted on a sample of 1000 randomly selected respondents from several faculties within 

the AAB College. The sample consists of 500 (50%) male respondents (male students) and 500 (50%) female respo-
ndents (female students). The average age of respondents of both sexes was 21.59 years. The survey was carried out 
in the amphitheater using the appropriate work organization, which is typical for such research. Respondents were 
treated in accordance with the Declaration of Helsinki.

Sample variables
Some of the data were collected by survey method using structured questionnaire. The variables are defi ned in 

two groups: Categorical variables (criterion variables): Gender and Level of physical activity. To assess the state of 
nutrition, I will use these morphological parameters: Body height, Body weight and IMT: body mass index, which 
shows the ratio of body weight and body height.

Description of measuring instruments
Physical Activity Questionnaire (IPAQ)
For the assessment of physical activity, a questionnaire (P1) from the questionnaire was used International 

Physical Activity Questionnaire (IPAQ) ( according to Hagströmer, Oja , Sjöström, 2006). The structure of the que-
stionnaire allows us an overview of the intensity of some activities that are carried out in any of the three categories 
mentioned above. In addition, the structure of cells (items) allows to calculate the result of consumption (energy 
consumption), during walking, during physical activity with moderate intensity and physical activity with high in-
tensity for each category separately. The calculation of the total result means the sum of the duration (in minutes) 
and frequencies (in days), for all types of activities and for each separate category. It is also possible to calculate the 
results for each category separately. Craiga and colleagues (Craiga et al. 2003), investigated reliability in 12 coun-
tries. Spearman’s correlation with the test-retest method also ranged from 0.46 to 0.96, but most often it was 0.80, 
indicating that the instrument had good reliability.

Statistical analysis
For all quantitative variables, the basic descriptive statistical parameters were calculated and the following: 

arithmetic mean (Ma), standard deviation (DS), median (ME), quartile range (RQ), skewness (KURT), distribution 
asymmetry (SKEW), analysis regression and analysis of variance. For all qualitative variables, frequencies, relative 
frequencies and percentages of individual responses were calculated and the χ 2 test and regression analysis were 
applied. Data were analyzed using SPSS version 23.0 (SPSS, Chicago, IL, USA).
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RESULTS
The results obtained from the statistical processing are presented in 4 tables which clarify the distribution of the 

results according to the stated purpose.

Table 1. Classifi cation of results according to body mass index for adults (taken from: World Health Organization, & World 
Health Organization (1998). Obesity: preventing and managing the global epidemic: report of a WHO consultation. WHO 

technical report series, 894, 253)

MALE Females in total

Frequency % Frequency % Frequency %
Malnutri  on
16.00 - 18.50 16 3.2 48 9.6 64 4.6

Normal body weight
18.50 - 24.99 312 62.4 335 67.0 647 64.7

Overweight
25.00 – 29.99 160 32.0 101 20.2 261 26.1

Obesity
≥ 30.00 12 2.4 16 3.2 28 2.8

in total 500 100 500 100 1000 100

The frequencies of male respondents and female respondents are presented in table 1. Malnutrition values of 
16.00–18.50 for males show that 16 respondents or 3.2% of them belong to this level, while for females they belong 
48 respondents or 9.6% of them, a total of 64 respondents or 4.6%. At the normal body mass level, 312 respondents 
or 62.4% of them belong to men, 335 respondents or 67.0% of them belong to women, a total of 647 respondents or 
64.7%. At the level of overweight body mass, 160 respondents or 32.0% of them belong to men, 101 respondents 
or 20.2% of them belong to women, a total of 261 respondents or 26.1%. At the level of body mass with obesity, 12 
respondents or 24% of them belong to men, 16 respondents or 3.2% of them belong to women, a total of 28 respon-
dents or 2.8%.

Table 2. Frequency of respondents for both genders for question Q1

Q1 Frequency %

30 minutes a day 30 3.0

1 hour a day 124 12.4

2 hours a day 169 16.9

3 hours a day 261 26.1

4 hours a day 193 19.3

5 hours a day 92 9.2

6 hours a day 78 7.8

7 hours a day 47 4.7

½ hour a day 6 0.6

Total 1000 100%

Chi square test Ash =503.0; df: 8; P = 0.00 1000

Legend: Q1 - During 7 days, how much time did you usually spend sitting during a working day?

The frequencies of the respondents for the two genders in question Q1 are presented in table 2. In the question: 
Over the course of 7 days, how much time did you usually sit during a working day? , for the option 30 minutes a day 
, 30 or 3.0% of the respondents declared, 1 hour a day was declared by 124 or 12.4% of the respondents, 2 hours a 
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day were declared by 169 or 16.9% of the respondents, 3 hours a day are declared 161 or 16.1% of the respondents, 
4 hours a day were declared 193 or 19.3% of the respondents, 5 hours a day were declared 92 or 9.2% of the respo-
ndents, 6 hours a day were declared 78 or 7.8% of the respondents , 7 hours a day were declared by 47 or 4.7% of 
the respondents, ½ hour a day were declared by 6 or 0.6% of the respondents. The Chi square test shows that there 
is a signifi cant statistical diff erence within the group in the answer given by the respondents of both genders to this 
question because: Hi = 503.0; df: 8; P = 0.00.

The basic statistical and distribution parameters of the morphological variables and the calendar age of the 
students of both sexes are presented in table 3. From this table we see that the anthropometric measurements are 
symmetrical because the coeffi  cients of asymmetry (Skewness) are below the zero value (0). calendar age was an 
exception because the participation of students in the research was diff erent, namely from 17 to 30 years old. All 
the applied anthropometric variables have coeffi  cients of positive epicurtic asymmetry (+), which means that the 
arithmetic means tend towards the highest results, while most of the results are below the arithmetic mean. Only the 
calendar age has a pronounced asymmetry because most of the tested are leaning towards the younger age. In the 
kurtosis column, the anthropometric variables, body height, body weight and body mass index have the sign (-) which 
means that their curve is fl at (platokurtic) and the variable, calendar age has the sign (+) which it means that its curve 
is normal (mesokurtic).

Table 3. Basic statistical parameters of morphological variables in students of both sexes

Total N Min the Max Mean Std. Dev. Skew Kurt

AGE 1000 17.00 31.00 21.59 3.01108 1.199 .708

ABH 1000 142.00 199.00 174.74 8.64417 .064 -.290

ABW 1000 45.00 108.00 70.89 12.72659 .332 -.568

ABMI 1000 17.10 32.99 23.13 3.28387 .377 -.440

P1 1000 1 8 4.30 1.69837 .300 -.430

Table 4. Correlation of anthropometric predictor variables with the criterion variable for sedentary life in the question: 
During 7 days, how much time did you usually spend sitting during a working day?

Pa  ern
Unstandardized Coeffi  cients Standardized Coeffi  cients

t Sig.
B Std. Error Beta

1

(Constant) 595.249 44.4  13.407 0.00

AGE 0.152 0.104 0.041 1,459 0.14

ABH -3.141 0.255 -2.412 -12.329 0.00

ABW 4.09 0.311 4.625 13.166 0.00

ABMI -11.182 0.949 -3.262 -11,784 0.00
a. Dependent variable: P1 During the 7 days, how much  me did you usually spend si   ng during a working day?

R = 0.541; R Square = 0.293; F = 103.161; Sig. = 0.000

By means of regression analysis among students of both sexes (table 4), the value of the correlation between the 
group of independent predictor variables (anthropometric variables) and the criterion dependent variable (sedentary 
life) was determined with the question: During 7 days, How much time do you usually spend sitting down during a 
work day?The correlation of the entire system of independent predictor anthropometric variables: body weight, body 
weight and body mass index as well as calendar age with the criterion dependent variable: During 7 days, how much 
time did you usually spend sitting during a working day,there is a multiple correlation coeffi  cient (multiple) with a 
value of R = 0.541, which explains the common variability between the system and the criterion variable of about 
29% (R Square = 0.293). The coeffi  cient of the F-test that was obtained is high (103.161) and it is confi rmed with the 
height of signifi cance (Sig = 0.000), which shows that there is a statistically signifi cant multiple correlation between 
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the two calculated systems. The obtained results show that between the anthropometric parameters and the sedentary 
life expressed by the question: During 7 days, how much time did you usually spend sitting during a working day? 
there is a signifi cant statistical correlation that conditions each other.

DISCUSSION
The characteristics of the sample as well as the results of the empirical part of the research show a possible 

conclusion that a small part of the population of young age (after adolescence) in the Republic of Kosovo regularly 
engages in physical activities, which can be characterized as exercises regular physical. If we know that one of the 
most important goals of physical and health education is the adoption of healthy habits that make regular physical 
exercises, then the question is how much this has become part of their daily life. Bearing in mind that research on 
the physical activities of young people in the Republic of Kosovo has not been carried out before and that the sports 
and recreational habits of our young people were not known, as well as their quality of life in in general, both at the 
territorial level and at the national level, the results of our research can provide a good basis for further research, 
which will be more exploratory and comprehensive. Since they are based on the self-assessment of the respondents, 
of some important indicators, on the basis of which the “in-depth” identifi cation of the needs and interests of citizens 
in the fi eld of physical exercises and with it a lifestyle of healthy.

Important factors for students are: success in studies, interpersonal relationships, going out and socializing with 
friends. So, it is assumed that due to these factors, students are already satisfi ed enough with life and that physical 
activity does not have a signifi cant impact on quality of life. Students who engage in physical activity are more likely 
to engage in it because they enjoy it, and those who do not engage in it have other hobbies and interests that enhance 
their quality of life in their own way. Another answer to the existing result can be found in the results obtained in the 
subscales of the individual domains of quality of life, in which the students achieved the highest result in the health 
subscale, which is not surprising for the student population. Students, being a younger population, are certainly not 
characterized by major health problems compared to older people. On the other hand, since physical activity has a 
signifi cant impact on health (Pate et al., 1995; Heimer et al., 2004), the positive contribution of physical activity to 
the quality of life of patients and the elderly is certainly more highlighted, as observed in most studies that focused on 
the relationship between the mentioned variables (Anokye et al., 2012; Phillips et al., 2013). Thus, some aspects of 
life, such as physical activity, are not equally important for everyone. For the students, since they are already satisfi ed 
with their health, physical activity does not have any additional impact on them, and consequently not even on the 
quality of life. With this research, an attempt has been made to establish a connection between physical activity and 
overweight in young women and men, respectively in students.

The study used body mass index to determine the prevalence of obesity, which is the most widely used indicator 
of nutritional status at the level of broad population masses, although there is a drawback to measurements at the 
individual level (Flegal et al., 2009). Some researchers question the use of BMI as an indicator of body fat deposits, 
believing that it should be replaced by other indicators (Kragelund, &Omland, 2005). Misclassifi cation of nutrition 
based on BMI can occur in the elderly, who due to the aging process lose muscle mass and increase the content of 
adipose tissue in the body, and BMI can underestimate body fat stores. The problem may also exist in people with 
developed muscles who may have a high BMI even though they are not obese (Kragelund, &Omland, 2005). Des-
pite these shortcomings of BMI, several studies have confi rmed that BMI is a good indicator of body fat stores (Hu, 
2008), so BMI has been accepted as a reliable and valid measure to identify individuals at risk. increasing obesity-re-
lated mortality and morbidity (Flegal et al., 2009). The prevalence of obesity in our research,2.4% in men and 3.25% 
in women, is lower than the prevalence of obesity in the world in 1975, where it was 3% in men and 6% in women, 
to reach 11% in men and 15% in women in 2014 (NCD-RisC, 2016). The prevalence of overweight in the countries 
of the European region varies between 32-79% in men and 28-78% in women, which is almost equal to our research 
32% in men and 20.2% in women. The prevalence of obesity varies between 5-23% in men and 7-36% in women, 
which is higher than in the sample studied in Kosovo, in men 2.4% and in women 3.25% (Branca, et al., 2007). Body 
mass index that shows normal body weight 18. 50–24. 99 was found in men 62.4% and in women 67.0%, which 
corresponds to data from other authors (Rouzitalab, 2015).
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CONCUION
The results of our research show a moderately high prevalence rate in overweight students and a lower prevalen-

ce in obese students. Students who have been identifi ed as overweight are distinguished as a group with an increased 
relative risk of occurrence and development of diseases related to excessive eating and insuffi  cient daily physical 
activity. Students during their studies often do not pay attention to the way of nutrition to the extent that is recommen-
ded and their main diet consists of fast foods, then they consume a lot of sweets, coff ee and energy drinks. Students 
do not take enough care of their health or healthy lifestyle, neglecting physical activity and healthy eating, but giving 
more priority to the obligations in the faculty as well as entertainment. We can conclude that physical activity, regar-
dless of age and gender, plays a very important role in preventing overweight. Regardless of the stage of overweight, 
systematically controlled physical activity contributes to maintaining optimal health. It is very important to create ha-
bits and infl uence the change of lifestyle by increasing the daily time for physical activities, as a preventive measure 
for increasing body weight and thus infl uencing the quality of life. The data show a trend towards increasing obesity 
in the student population and this is an extremely powerful reason for: the Ministry of Youth, Culture and Sports, for 
the Ministry of Education, for Universities and Colleges to create conditions for participation as higher of students 
in recreational sports activities.
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Abstract: Low levels of cardiorespiratory fi tness and physical fi tness have a negative impact on the health of children and 
adolescents. The aim of the study is to determine the relationship between the quality of life and cardiorespiratory fi tness 
in elementary school students. The study involved 651 4th grade elementary school students in the Republic of Croatia. 
The average age of the students was 10.38 ± 0.50 years. Their body height was measured with a height metre (Seca® 213, 
Hamburg, Germany) and body mass, body mass index (BMI), and adipose tissue (%) with a dual-frequency body composi-
tion analyser (TANITA DC -360P). Cardiorespiratory fi tness was determined by a multistage 20-metre run test (20MSRT 
Shuttle Run Test). The quality of life was assessed by a questionnaire for children and adolescents aged 8 to 18 years (KID-
SCREEN-10). The results show that students perceived their quality of life as relatively high (4.33) and that the values of 
maximal oxygen uptake (VO2max) were 45.16 mL/kg/min. The results of a simple regression analysis show that there is a 
statistically signifi cant relationship (p=0.00) between the quality of life and cardiorespiratory fi tness in elementary school 
students. The results obtained in this research should serve as a stimulus for future researches concerning the relationship 
of cardiorespiratory fi tness, physical activity and quality of life. Raising the level of cardiorespiratory fi tness together with 
a healthy diet should encourage the development of intervention school programs which would considerably improve the 
overall health of children and adolescents.
Keywords: quality of life, cardiorespiratory fi tness, health, elementary education, children, ill-being.

INTRODUCTION
Quality of life is described as part of holistic health and takes into account one’s perception Health Related 

Quality of Life (HRQoL) provides information about a person’s feelings about their well-being and provides infor-
mation about current and future health (Pastor et al., 2022). Inadequate physical activity among children and ado-
lescents is increasingly prominent and is becoming a growing public health problem, particularly among elementary 
school-aged children (Roca & Badrić, 2019). Quality of life is described as part of holistic health that takes into 
account the individual’s perception of physical, mental, and social functioning (Centres for Disease Control, 2011). 
The World Health Organization defi nes health-related quality of life as a multidimensional and integrative construct 
consisting of physical, psychological, and social well-being and functioning (WHOQOL, 1993). Quality of life is a 
set of diff erent conditions and needs such as biological needs, safety, love and belonging, respect, self-actualization, 
desire for knowledge and understanding, and aesthetic needs. (Jurko, Čular, Badrić, & Sporiš 2015). Health-related 
quality of life measures the impact of health or illness on daily life and is highly infl uenced by a person’s concerns, 
conditions, and desires, as well as self-perceived health and well-being (Haraldstad et al., 2019). 

Physical activity, health, and quality of life are closely linked. The human body is designed for movement and 
therefore requires regular physical activity to function optimally and prevent diseases (Heimer & Sporiš, 2016). 
Health-related quality of life is most commonly included in quality of life assessments because it covers a wide range 
of health issues, including subjective perceptions and thoughts, as well as an individual’s functioning and ability to 
thrive in diff erent areas of life (Wallander & Koot 2016). Cardiorespiratory fi tness is a direct indicator of the overall 
capacity of an person’s cardiovascular and respiratory systems to perform physical activities (Zhan et al., 2020). 
Cardiorespiratory fi tness refers to the overall capacity of the cardiovascular and respiratory systems, as well as the 
ability to perform long-term rhythmic and dynamic exercises involving the large muscles of the body, and its direct 
measure is aerobic capacity (Lang et al., 2018). Maximum oxygen uptake (VO2max) is the only objective measure of 
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cardiorespiratory fi tness and is exclusively used in exercise, fi tness or cardiovascular health research. Cardiovascular 
capacity also determines aerobic capacity (Jurko et al., 2015). Cardiorespiratory fi tness can be measured directly, 
expressed as maximal oxygen consumption (VO2max), or it can be estimated from the peak speed achieved on a 
treadmill or cycloergometer, or from non-exercise algorithms (Ross, et al., 2016). Cardiorespiratory fi tness, which 
declines with age, is one of the greater problems of today’s population. Insuffi  cient physical activity and sedentary 
lifestyle undoubtedly contribute to poor cardiorespiratory fi tness. (Badrić & Roca, 2020). Evaristo and colleagues 
(2019) emphasize the importance of developing a system for cardiorespiratory fi tness in adolescents and that further 
research is needed in the future to assess the causal connection between cardiorespiratory fi tness and quality of life 
in adolescents. From a clinical and public health perspective, monitoring children’s physical fi tness and aerobic 
skills development provides fundamental information that can be used to maintain and improve children’s health. 
(Kolimechkov, 2017). A higher value of cardiorespiratory fi tness in childhood and adolescence is closely related to 
current health status, but also to a good prediction for the future (Ortega et al., 2011). Therefore, it would be of great 
benefi t to schools to conduct physical fi tness tests that are tailored to the age of the participants and would provide 
the most relevant results on the relationship between physical fi tness and health. Information on predictors related to 
quality of life in children and adolescents is important for public health (Magiera & Pac 2022). Some studies have 
confi rmed a positive association between cardiorespiratory fi tness and quality of life (Andersen et al., 2017; Pires-
Júnior et al.., 2018; Riiser et al., 2014). These associations suggest that people who are physically active and fi t also 
feel competent, have a positive self-image, and are perceived as competent by others. All these areas can aff ect social 
and emotional development and integration into peer groups, which consequently have a great impact on quality of 
life (Marković, Trbojević Jocić, Horvatin, Pekas, & Trajković, 2022). The aim of this study is to determine the rela-
tionship between quality of life and cardiorespiratory fi tness in elementary school students.

METHODS

Sample of respondents
In the implementation of this research, a sample of 651 4th grade elementary school students from the Republic 

of Croatia was used. The average age of the students was 10.38 ± 0.50 years, and the sample was divided into two 
subsamples according to gender, which consisted of 316 girls (10.30 ± 0.47 years) and 335 boys (10.34 ± 0.49 years). 
The research was conducted during the second semester of the 2021/2022 school year. All examined students were 
completely healthy at the time of the research. The research was conducted in accordance with the ethical principles 
prescribed by the Code of Ethics of the University of Zagreb and the Code of Ethics for Research with Children 
(Ajduković & Keresteš, 2020).

Variables
Anthropometric measurements were performed according to the International Biological Program (IBP). Body 

height was measured with a height meter (Seca® 213, Hamburg, Germany), and body mass, body mass index (BMI), 
and adipose tissue (%) were measured with a dual-frequency body composition analyser (TANITA DC -360P). Car-
diorespiratory fi tness was determined using the 20MSRT shuttle run test, in which running speed starts at 8.5 km/
h−1 and increases by 0.5 km/h−1 every minute. Each stage lasts approximately 60 seconds, with the duration of each 
interval indicated to the subject by beeps (Leger and Lambert, 1982). Maximal oxygen consumption (VO2max, mL/
kg/min) was calculated using the equation: VO2max = 31.025 + 3.238 (S) 2 3.248 (A) + 0.1536 (A 3 S), where S = 
speed in kilometers per hour at the end of the test and A = age in years (Leger et al., 1988) which is suitable for boys 
and girls aged 8 to 19 using an online calculator (Wood, 2019). Participants’ quality of life was assessed using a ques-
tionnaire for children and adolescents aged 8 to 18 years (The KIDSCREEN Group Europe, 2006). To assess ado-
lescents’ subjective health and well-being, the Croatian version of the KIDSCREEN-10 quality of life questionnaire 
was used, which is a short form of the KIDSCREEN-52 questionnaire. The questionnaire assesses the dimensions 
of physical and psychological well-being, autonomy and parental relationships, peer support and social support, and 
school environment. The questionnaire consists of 10 questions in which the participants tick on a fi ve-point Likert 
scale the extent to which they agree with the content of a particular statement in order to obtain an overall rating at the 
end.The metric properties of the KIDSCREEN-10 questionnaire are satisfactory. The values of Cronbach’s alpha are 
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0.82 and the test-retest coeffi  cient is 0.70, which is a satisfactory result for the internal consistency of the question-
naire (Ravens-Sieberer et al., 2010).

Statistical Analyses
In processing the data for all variables in the study, the basic descriptive parameters were calculated: arithmetic 

mean, standard deviation, minimum and maximum values, and Skewness and Kurtosis. A simple linear regression 
analysis was performed to determine the connection between student quality of life as predictors and cardiorespi-
ratory fi tness as a criterion. Statistical signifi cance of diff erences was tested with signifi cance level p < 0.05. Data 
processing was performed using STATISTICA version 14.0.0.15, TIBCO Software Inc. 

RESULTS
Table 1. Descriptive indicators of quality of life assessment, anthropometric characteristics,

and cardiorespiratory fi tness for the entire sample (N = 651)

Variables Mean±Std.Dev Median Min Max Skewness Kurtosis

Health assessment 4.30 ± 0.74 4.00 2.00 5.00 -0.80 0.08

Physical form 4.26 ± 0.84 4.00 1.00 5.00 -1.16 1.31

Energy level 4.38 ± 0.75 5.00 1.00 5.00 -1.22 1.61

Mood 1.88 ± 0.92 2.00 1.00 5.00 1.26 1.63

Loneliness 1.47 ± 0.89 1.00 1.00 5.00 2.25 4.80

Personal  me 4.15 ± 0.98 4.00 1.00 5.00 -1.14 0.76

Free  me 4.22 ± 0.94 4,00 1.00 5.00 -1.12 0.52

Rela  onship with parents 4.68 ± 0.65 5.00 2.00 5.00 -2.13 4.24

Fun with friends 4.53 ± 0.79 5.00 1.00 5.00 -1.88 3.36

Academic achievement 4.12 ± 0.85 4.00 1.00 5.00 -0.66 -0.14

Learning indicator 4.41 ± 0.86 5.00 1.00 5.00 -1.59 2.34

Overall es  mate of quality of life 4.33 ± 0.48 4.40 2.20 5.00 -1.17 1.62

Body height (cm) 147.92 ± 7.23 147.60 124.60 174.00 0.24 0.17

Body weight (kg) 41.03 ± 9.93 39.50 21.90 82.60 0.89 0.77

Body fat (percent %) 19.21 ± 7.57 18.20 4.50 44.40 0.55 -0.29

Body mass index (BMI) 18.57 ± 3.45 17.90 12.70 31.40 0.95 0.68
Maximal oxygen uptake VO2max 
(mL/kg/min) 45.16 ± 3.78 44.60 37.90 58.30 0.76 0.20

MEAN=arithmetic mean; SD = standard deviation; MIN = minimum result; MAX = maximum result; Skewness 
=asymmetrical distribution; Kurtosis = tailedness of distribution;

Table 1 shows the descriptive values of the participants’ assessment in the dimensions of the KIDSCREEN-10 
questionnaire. Students experience their quality of life as relatively high (4.33). The highest assessments of quality 
of life are related to relationships with parents and family and fun with friends. The lowest scores are found in the 
dimensions of academic achievement, free time, and loneliness. Self-assessment of health is at a high level. The re-
sults of Table 1 also show that the students have an average height of 147.92±7.23 centimeters and a body weight of 
41.03±9.93 kilograms. The result for fat percentage (%fat) is 19.21% and body mass index (BMI) is 18.57, indicating 
that the students had a balanced diet. The results for the values used to estimate maximal oxygen uptake (VO2max) 
are 45.16 ml/kg/min. The values of the asymmetry of the distribution are in an acceptable range, and the elongation 
of the distribution shows slightly higher values for individual variables. The values of asymmetry and distributional 
curvature were taken for samples with more than 300 participants, for those whose values met the threshold: (Kim, 
2013) greater than 2 and greater than 7, and parametric statistical analyses were used for the variables in the study.
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Table 2. Results of the regression analysis used to determine the correlation between quality of life and cardiorespiratory 
fi tness in fourth-grade students

Model R R2 Adjusted 
R SE Durbin-

Watson F p

1 .24 .06 .06 3.67 1.64 39.83 0.00*

R = multiple correlation coeffi  cient; R2 = coeffi  cient of determination; Adjusted R = corrected coeffi  cient of determination SE 
= standard error; p = p-value *at the error level p < 0.05

Table 2 shows the results of the regression analysis, where the statistical signifi cance of the regression model is 
found in the F-test value (F = 39.83; p = 0.00). Accordingly, this model can be considered as predictively valid. The 
value of the coeffi  cient of determination (R = 0.24) between quality of life and cardiorespiratory fi tness is low but 
statistically signifi cant. The signifi cant association between predictor and criterion variables explains the 6% of joint 
variability. The value of the standard error (SE = 3.67), as an indicator of the standard deviation of the dispersion of 
the measured results around the direction of regression, shows a relatively large imprecision of the regression model. 
The results of the Durbin-Watson test show that there is no autocorrelation in the residual.

Table 3. Results of the analysis of variance - ANOVE in the regression model

Sums of 
Squares df Mean 

Squares F p

Regression 535.88 1 535.88 39.83 0.00*

Residual 8731.19 649 13.45

Total 9267.06

Df- degrees of freedom; F coeffi  cient of mean squared for regression and residual; p signifi cance level; *at error level p < 0.05

The results of the analysis of variance in Table 3 based on the results of the F-test (F = 39.83) show the statisti-
cal signifi cance (p = 0.00) of the regression model and indicate the suitability of the predictor model for regression 
analysis.

Table 4. Test results for determining the signifi cance of the regression coeffi  cient of the predictor variables

Standardized 
coeffi  cient

Unstandardized 
coeffi  cient

N = 651 β Std.Err. B Std.Err. t(649) p-value

Intercept 36.90 1.32 27.99 0.00*

Quality of life 0.24 0.04 1.91 0.30 6.31 0.00*

Β = beta standardized regression coeffi  cient; B = beta nonstandardized regression coeffi  cient; Std.Err= standard error; t = 
t-value; p-level of signifi cance; *at error level p < 0.05

Table 4 shows that the regression coeffi  cient (p = 0.00) of the predictor variables for quality of life is signifi -
cant. The regression coeffi  cient (b = 0.24) for the predictor variable shows the magnitude or direction of the slope in 
the sample. An increase of 1 standard deviation in the predictor variable will result in an increase of 0.24 standard 
deviation.

DISCUSSION
Based on the objective of the study, it can be concluded that there is a statistically signifi cant relationship 

between quality of life and cardiorespiratory fi tness in elementary school students in the Republic of Croatia. A po-
sitive correlation between quality of life and cardiorespiratory fi tness was found in the participants of this study. The 
20mSRT Shuttle running test showed that the maximum oxygen uptake (VO2max) of the students was 45.16 mL/
kg/min. This value was higher than the results of the studies by (Bustos-Barahona, Delgado-Floody, &Martínez-Sa-
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lazar, 2020; Langer, de Fatima Guimarães, Gonçalves, Guerra-Junior & de Moraes, 2020; Caamaño-Navarrete, La-
torre-Román, Párraga-Montilla, Álvarez, & Delgado-Floody, 2021; Tanaka, Tremblay, Okuda, & Tanaka, 2020). 
The study by Álvarez et al. (2020) showed the same results as this study, while the study by Nqweniso et al. (2020) 
showed lower values. The participants experience their quality of life as very high. Results from the overall study 
sample showed a high mean score on the composite variable for assessing overall quality of life (4.33). Quality of 
life scored high among children living in countries with higher living standards (Dumuid et al., 2017). The dimen-
sions such as relationship with parents and family and fun with friends showed high scores. On the other hand, the 
dimensions of academic achievement and leisure had the lowest scores. These results are due to school overload and 
lack of free time to spend on activities of their choice. The study participants rated their health status as high. The 
coeffi  cient of determination between quality of life and cardiorespiratory fi tness is low but statistically signifi cant. 
Increasing quality of life can signifi cantly infl uence cardiorespiratory fi tness, but the reverse is also true, as increasing 
cardiorespiratory fi tness may well increase quality of life. This fact refers to the feeling of satisfaction, as they create 
positive values by combining various activities with physical exercise.

In the study by Marković et al. (2022), similar results were obtained. They fi nd that better aerobic capacity con-
tributes to better health and quality of life, while age has the opposite eff ect. With age, health and thus quality of life 
decreases. A signifi cant connection between cardiorespiratory fi tness and quality of life was also found in the studies 
by (Andersen et al., 2017; Evaristo et al., 2019; Bottolfs et al., 2020). In addition, a growing number of studies show 
that cardiorespiratory fi tness is associated with better quality of life in children and adolescents (Gu, Chang, & Sol-
mon, 2016; Marques, Mota, Gaspar, & de Matos, 2017; Pires-Júnior et al., 2018). No signifi cant connections were 
found between aerobic capacity and quality of life in the studies (Basterfi eld et al., 2021 and Salvini et al., 2018). 
Lifestyle factors have diff erent eff ects on physical activity status, so it is important to examine all unifying elements 
such as physical fi tness, sedentary lifestyle, and obesity status (Tambalis, Panagiotakos, Psarra, & Sidossis, 2019). 
Our study participants have not yet offi  cially entered puberty and at this age it is possible to take preventive measures 
and improve cardiorespiratory fi tness and thus quality of life. As the number of physically active students decreases 
during adolescence and people become less active over time, it is not surprising that quality of life decreases with age 
(Marković et al., 2022). 

CONCLUSION
The results obtained in this study should stimulate further research on the relationship between cardiorespiratory 

fi tness, physical activity, and quality of life in order to improve the overall health of children and adolescents. Asse-
ssing and identifying the level of cardiorespiratory fi tness and quality of life of elementary school students should 
play the key role in monitoring the health of this population. Improving cardiorespiratory fi tness together with good 
nutritional habits should form the basis for school-based intervention programs. In this way, we could have a direct 
impact on the health of elementary school students. Changing lifestyle habits will impact quality of life and benefi t 
health as we age. The use of exercises that promote the development of cardiorespiratory fi tness in children and ado-
lescents could prevent obesity, which is one of the negative components of health status in modern times.
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Abstract: Physical activity in the elderly is still primarily focused on cardiorespiratory exercise, with less emphasis 
placed on muscle fi tness. Thus, exercises to promote muscular fi tness are required. As a result, in the Covid-19 era, a fun 
fi tness concept was developed to improve muscle fi tness. The development process, however, must include validation and 
eff ectiveness testing. The research aims were to (1) examine the content’s validity and (2) examine the eff ectiveness of the 
fun fi tness training model. The development of a quantitative and qualitative approach was the research method used. 
Seven experts took part in the study, including fi ve licenced fi tness instructors and two sports academics. The eff ectiveness 
test included 30 elderly men and women aged 60 years and weighing 60-80 kg. A 1-4 Likert scale questionnaire, hand grip 
dynamometer, and leg dynamometer were used as research instruments. SPSS and Excel software was used to help with 
the Aiken formula data analysis technique and the paired samples t-test. The research was divided into four stages: (1) 
Developing models through the qualitative analysis of books and e-books; (2) evaluating the model quantitatively using 
the Delphi method; (3) Examining the fi ndings of the evaluation of seven specialists; and (4) Conducting tests to assess 
the results. The 12 models were deemed realistic based on the seven experts’ collective qualitative fi ndings. According to 
quantitative fi ndings, the value coeffi  cients for the material’s suitability, depth, and practicality range from V 0.76 to V 
0.80. A signifi cance value of 0.000<0.05 indicates that the fi ndings of testing the eff ectiveness of the fun fi tness model can 
signifi cantly improve the strength of the arm and leg muscles. In conclusion, the fun fi tness training model shows high 
content validity and has the potential to improve elderly muscle fi tness.
Keywords: Exercise models, fun fi tness, elderly, muscle fi tness.

INTRODUCTION
Nowadays, exercise has become a need for maintaining immunity. When the immune system is maintained, the 

body can fi ght illnesses and stays fi t all the time. The Covid-19 virus is not extinct in the modern world. The elderly 
are particularly vulnerable to Covid-19 exposure. According to Ward et al., (2020) elderly are the ones who are most 
vulnerable to signifi cant adverse complications from the Covid-19 virus. Grolli et al., (2021) research indicates that 
the elderly are more susceptible to the Covid-19 virus’s adverse eff ects.

Statistics from the Ministry of Health (Kemenkes,2021) show that as of April 1, 2021, numerous people have 
been exposed to Covid, with data on 40,349,051 persons who have been vaccinated. The vaccines were allocated to 
three groups: 1,468,764 for health human resources (HR), 17,327,169 for public offi  cers and 21,553,118 for the elder-
ly. As a result, the elderly are prioritised and given vaccines so that the body’s immunity improves and strengthens.

The new order is a challenge and unstable in the new normal period, thus the general population must be pre-
pared to face this transition (Rahmatullah, 2021). The issue at arm is how to keep individuals healthy after receiv-
ing immunisations, especially the elderly. Steady body immunity is, of course, tied to fi tness; to obtain it, one must 
engage in sports (Gumantan et al., 2020). Flexibility, body composition, aerobic capacity, and muscle fi tness are all 
required for someone to be called fi t (Lokhande et al., 2015). It is critical to remember that the elderly are towards 
the end of their life cycle, thus eff orts to keep healthy are still being made by exercising according to their portion.

 The old population in Indonesia has increased from the previous number of 24 million, and it is predicted to 
expand by 30-40 million people by 2020 (Arini et al., 2020). Humans will undergo social, psychological, and physi-
ological changes as they age (Santoso, 2019). These changes undoubtedly have an impact on health. Earlier research 
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found a strong link between low muscle fi tness and disorders such as dementia, Alzheimer’s, and Parkinson’s (Boyle 
et al., 2009). According to Tramontana & Prüller-Strasser, (2018), inadequate muscle fi tness is a risk factor for 
chronic disease and premature death. 

According to observations that elderly people exercise in city parks, open fi elds, and neighbouring sports arenas, 
showing that the majority of the elderly participate in aerobic sports such as gymnastics, walking, jogging, and cy-
cling (Zheng et al., 2022) . During observations in the sports building, it was discovered that the elderly participated 
in badminton and tennis activities. Furthermore, the authors conducted interviews with numerous fi tness instructors 
and discovered that the exercise programme included a combination of aerobic exercise and weight training, but for 
the elderly, aerobic activity was prioritised (Yu et al., 2023).

According to this description, the majority of sports practised by the elderly are still aerobic. Muscle fi tness 
workouts, on the other hand, are required in old age. According to studies, completing muscle fi tness activities can 
lead to a considerable reduction in mortality in old age (Katzmarzyk & Craig, 2002). As a result, a pleasant fi tness 
training model will be designed in the Covid-19 era to promote muscle fi tness in the elderly following the dose of 
exercise, including the suitable model, intensity, and volume of exercise.

To be tested during the development research stage, the constructed model must, of course, go through a valida-
tion process. Validation is a critical step in the development research process (Akhiruyanto et al., 2022). In content 
validity, the initial stage validation is used (Nasrulloh et al., 2022). Content validity is used to assess how well the 
conceptual design has been produced in comparison to expert judgement (Septian et al., 2022; Yudhistira, Siswan-
toyo, et al., 2021; Yudhistira, Suherman, et al., 2021; Yudhistira & Tomoliyus, 2020; Yulianto & Yudhistira, 2021). 
Therefore, the objectives of this research were to (1) examine the content validity of the fun fi tness training model 
and (2) test its eff ectiveness in improving muscle fi tness in the elderly. 

MATERIAL  METHODS 

Participants
This study is development research, namely developing or validating an existing product to provide answers and 

solutions to issues encountered (Yulianto & Yudhistira, 2021). This study employed both qualitative and quantita-
tive methods (Noroozi et al., 2020). This study included seven experts: fi ve fi tness instructors with national licences 
and two academics with Doctor of Sports degrees. In addition, 30 elderly men and women between the ages of ±60 
and ±60-80 kilos were used in the model testing phase. All samples used in this research stage have had their health 
checked and are willing to be research samples.

Procedure/Test protocol/Skill test trial/Measure/Instruments
This research has four stages, namely qualitative analysis in the form of eBook documents, books, journal arti-

cles, and interviews to construct models and rationalise the diffi  culties. The model is then poured into the programme; 
the second stage is quantitative, particularly with the Delphi technique (Wilpers et al., 2021), an assessment of the 
produced model using a questionnaire; and the authors met directly with seven material experts to evaluate the model 
and programme. The fi nal stage applied the Aiken formula to the expert assessment results [20]. The fourth stage 
involved testing eff ectiveness by performing experiments to evaluate if the model produced might improve muscle 
fi tness, such as arm and leg muscle strength. The eff ectiveness test was carried out by fi rst administering an initial 
test, then administering treatment for 8-12 meetings with a training frequency of 1-2 times per week followed by 
administering a fi nal test. A 1-4 Likert scale questionnaire, hand grip dynamometer muscle strength instruments, and 
arm leg dynamometer muscle strength instruments were used in this study.

Data collection and analysis / Statistical analysis
SPSS version 23 and Excel applications were used to aid with data analysis procedures. The data analysis 

technique used in this study was parametric testing, which included prerequisite tests such as homogeneity and 
normality tests, followed by a paired samples t-test to compare pre-test and post-test outcomes. In addition, the 
Aiken formula was also used to do content validity analysis. The formula proposed by Aiken (lewis. R. Aiken, 
1985) is as follows: 
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V = ∑ s / [n(c-1)]
S = r – lo
Lo = the lowest validity rating score (e.g. 1)
C = the highest validity rating score (e.g. 5)
R = the number given by the appraiser

RESULTS

Content Validity
Qualitative Analysis Results
Based on document analysis which includes relevant eBooks, books and journal articles, an fun fi tness training 

model for the elderly has been found along with a program that has been compiled and presented as follows:

 
Figure 1. Leg Press using theraband 

Procedures:
a. Posi  on the feet shoulder-width apart, one knee bent to 

a 90-degree angle
b. Then the theraband is a  ached to the bent leg
c. The theraband is held in both hands
d. Both legs push off  the terraband un  l the legs are 

straight
e. Loosen slowly un  l the posi  on of the feet forms a 

90-degree elbow angle
f. Push back up using the heels to return to the star  ng 

posi  on

Figure 2. Pull Down using theraband
Procedures:
a. In a standing posi  on, hold the theraband with both 

hands, slightly shoulder width apart
b. Pull the theraband straight down from the front of the 

head to the front of the chest

 
Figure 3. Krunch using theraband

Procedures: 
a. Sit on the fl oor and wrap the theraband around your leg, 

holding it with both hands
b. Roll your spine down onto your back slowly, returning 

to the star  ng posi  on slowly and keeping your arms as 
straight as possible

Figure 4. Russian Twist using theraband
Procedures: 
a. Sit on the mat with the thighs on the fl oor, with your 

knees slightly bent.
b. Tighten the abs and hold them so that the bu  ocks are 

pressed against the mat.
c. Lean back so that it forms a 45-degree angle. Pull the 

theraband up to the top of the stomach.
d. Slowly rotate the body to the le   side then alternately to 

the right side
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Figure 5. Chest press using theraband
Procedures:
a. Standing posi  on, both feet res  ng on the fl oor parallel 

to the shoulders, both hands holding the terraband at 
shoulder height in front of the chest with elbows bent.

b. Inhale, then pull the theraband straight a li  le wider 
than the middle of the chest, moving forward slowly and 
under control

c. Return to the star  ng posi  on by touching the terraband 
to your chest and exhaling.

Figure 7. Lying curl using theraband
Procedures:
a. The ini  al posi  on begins by turning the body upside 

down and is followed by hooking the theraband on the 
heel just behind the ankle.

b. Take a breath, then li   the leg or bend your leg by pulling 
the terraband up to the maximum towards the bu  ocks.

Figure 6. Leg extension using theraband
Procedures:
a. Sit on a chair with the feet poin  ng forward and both 

hands holding the right and le   side of the chair, legs 
forming a 90-degree angle

b. Pull the theraband un  l the leg is straight and the rest of 
the body remains s  ll. The pelvis remains s  ll. During the 
contrac  on, hold for a few seconds.

c. Lower slowly un  l it returns to its original posi  on.

Figure 8. Shoulder press using theraband
Procedures:
a. While standing, hold the theraband with the elbows 

bent in front of the chest, palms facing forward shoulder-
width apart, and the theraband hooked on the feet.

b. Push the theraband straight up using both hands then 
lower it back down to the star  ng posi  on in front of the 
chest.

Figure 9. Bicep curls using theraband
Procedures:
a. Sit holding the bandage shoulder-width apart, with the 

elbows bent at a 90-degree angle.
b. Pull the theraband with both hands un  l it touches the 

chest. Then return to the star  ng posi  on.

Figure 10. Triceps ropes using theraband
Procedures:
a. While standing, hold the theraband with the elbows 

bent in front of the chest, palms facing forward shoulder-
width apart and hook the theraband on the feet.

b. Pushing the theraband straight up using both hands, 
lower it back down to the star  ng posi  on in front of the 
chest.

Figure 11. Rowing using theraband
Procedures:
a. The ini  al posi  on is si   ng holding on to the theraband 

which is also a  ached to the leg.
b. Rowing by pulling the theraband so that the scapulae 

are close together or pulling the theraband towards the 
chest. Open both palms when it reaches the chest.

Figure 12. Bu  erfl y using theraband
Procedures:
a. The star  ng posi  on is standing straight with both hands 

holding the theraband straight in front of the chest.
b. Pull the theraband straight to the side at shoulder 

height. Hold for a few seconds, then return to the 
star  ng posi  on
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Table 1. Fun fi tness training program to improve muscle fi tness in the elderly

Week Mee  ng Exercise Items Exercise Dosage
1-2 1-4 Post 1: Leg press

Post 2: Pull Down
Post 3: Abdominal
Post 4: Leg extension
Post 5: Chest press
Post 6: Russian twist
Post 7: Bicep curl
Post 8: Shoulder press
Post 9: Laying leg curl
Post 10: Triceps
Post 11: Rowing
Post 12: Bu  erfl y

• Warming up: The elderly are given instruc  ons on the exercise 
programme that is provided. The elderly are instructed to stretch for 7 
minutes using sta  c and dynamic stretching varia  ons.
• Core exercises
a. Method: Circuit
b. Frequency: 1  me
c. Sets: 1 round
d. Repe   ons: 4-6  mes
e. Rest between exercise items: 20-30 seconds/according to condi  ons
f. Intensity: Low- Moderate
• Cooling down: The elderly are instructed to undertake sta  c stretching 
for 7 minutes with suitable stretching varia  ons, followed by mo  va  on 
and closing.

3-4 5-8 Post 1: Leg press
Post 2: Pull Down
Post 3: Abdominal
Post 4: Leg extension
Post 5: Chest press
Post 6: Russian twist
Post 7: Biceps curl
Post 8: Shoulder press
Post 9: Laying leg curl
Post 10: Triceps
Post 11: Rowing
Post 12: Bu  erfl y

• Warming up: The elderly are given instruc  ons on the workout 
programme that is off ered to them. The elderly are instructed to stretch for 
10 minutes, with suffi  cient stretching varia  ons.
• Core exercises
a. Method: Circuit
b. Frequency: 2  mes
c. Sets: 1-2 rounds
d. Reps: 6  mes
e. Rest between exercise items: 2-30 seconds / according to condi  ons
f. Rest between sets: 5-6 minutes
g. Intensity: Low - Moderate
• Cooling down: The elderly are instructed to undertake sta  c stretching 
for 7 minutes with suitable stretching varia  ons, followed by mo  va  on 
and closing.

5-6 9-12 Post 1: Leg press
Post 2: Pull Down
Post 3: Abdominal
Post 4: Leg extension
Post 5: Chest press
Post 6: Russian twist
Post 7: Biceps curl
Post 8: Shoulder press
Post 9: Laying leg curl
Post 10: Triceps
Post 11: Rowing
Post 12: Bu  erfl y

• Warming up: The elderly are given instruc  ons on the exercise 
programme that is provided. The elderly are instructed to stretch for 7 
minutes using sta  c and dynamic stretching varia  ons.
• Core exercises
a. Method: Circuit
b. Frequency: 2  mes
c. Sets: 2 rounds
d. Reps: 6  mes
e. Rest between exercise items: 20-30 seconds / according to condi  ons
f. Rest between sets: 5-6 minutes
g. Intensity: Low-Moderate
• Cooling down: The elderly are instructed to undertake sta  c stretching 
for 7 minutes with adequate stretching varia  ons, followed by mo  va  on 
and closing.

Quantitative Analysis Results
The quantitative analysis results were achieved by the assessment of 7 experts, and all experts completed the 

authors-prepared questionnaire. The Aiken formula was used to examine the fi ndings of these data. The calculation 
data is shown below:
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Table 2. The fi ndings of the Aiken formula-based content validity 

Aspect
Assessor

1 2 3 4 5 6 7 S V

 
1

Score 4 3 3 3 4 3 4

S 3 2 2 2 3 2 3 17 0.80

2
Score 3 3 3 3 4 3 3

S 2 2 2 2 3 2 2 16 0.77

3
Score 3 3 3 3 4 3 3

S 2 2 2 2 3 2 2 17 0.80

4
Score 3 4 3 3 4 3 3

S 2 3 2 2 3 2 2 16 0.77

5
Score 4 4 3 3 4 3 4

S 3 3 2 2 3 2 3 18 0.86

6
Score 3 3 3 3 4 3 4

S 2 2 2 2 3 2 3 16 0.77

7
Score 3 4 3 3 4 3 3

S 2 3 2 2 3 2 2 17 0.80

8
Score 3 3 3 3 4 3 4

S 2 2 2 2 3 2 3 16 0.77

9
Score 4 4 3 3 3 3 4

S 3 3 2 2 2 2 3 17 0.80

Data on aspects (1) of compatibility with the objectives to be attained yielded a coeffi  cient value of V 0.80 
based on the results of the Aiken formula analysis. Aspect (2), the material’s suitability for the needs of the elderly, 
receives a coeffi  cient of V 0.77. Aspect (3), the material’s completeness, receives a coeffi  cient value of V 0.80. (4) 
The material’s suitability concerning elderly fi tness receives a coeffi  cient of V 0.77. The depth of the material with 
the needs of the elderly receives a coeffi  cient of V 0.86 in Aspect (5). Aspect (6) muscle strengthening activities are 
safe for the elderly, resulting in a V 0.77 coeffi  cient value. Aspect (7), the level of ease in implementing material for 
the age, receives a coeffi  cient value of V 0.80. The coeffi  cient value for aspect (8) activities planned to pleasure the 
elderly is V 0.77. Aspect (9) exercises that are simple to understand for the elderly have a coeffi  cient value of V 0.80. 
According to Aiken’s analysis, the content validity value coeffi  cients varied from 0.76 to 0.80, indicating that the 
developed model and programme have good content validity based on 7 material experts

Homogeneity Test
In this section the authors presents the results of the prerequisite test, namely the homogeneity test, the results 

are presented as follows:

Table 3. The homogeneity test fi ndings for the two variables’ pre test – post test values

Variable Pre test - Post test Signifi cance Descrip  on

Hand squeeze strength
Pre-test

0.621 Homogenous
Post-test

Leg muscle strength
Pre-test

0.731 Homogenous
Post-test
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Based on the data, the signifi cance value of the variable hand squeeze strength is 0.621> 0.05, and the signifi -
cance value of the variable leg muscle strength is 0.731> 0.05. If the signifi cance value is more than 0.05, the two 
variables are considered to be homogenous.

Normality test
In this section, the authors present the results of the prerequisite test, namely the normality test. The results are 

presented as follows:

Table 4. The normality test fi ndings for the pre test – post test values of two variables

Variable Pre test - post test Signifi cance Descrip  on

Hand squeeze strength
Pre-test 0.313 Normal

Post-test 0.662 Normal

Leg muscle strength
Pre-test 0.585 Normal

Post-test 0.531 Normal

Based on the data acquired, the signifi cant value of the variable hand squeeze strength was found to be 0.313> 
0.05 for the pre-test and 0.662> 0.05 for the post-test. It was also discovered that the pre-test was 0.585> 0.05, and 
the post-test was 0.531> 0.05 in the variable leg muscle strength. The total signifi cance value is more than 0.05. As a 
result, the data is considered to be normally distributed.

Paired Samples t-test
In this section, the authors present the results of hypothesis testing, namely the paired samples t-test. The fi n-

dings are presented as follows:

Table 5. The fi ndings of the paired samples t-test on both variables

Variable Pre test – post test Mean Signifi cance Descrip  on

Hand squeeze strength
Pre-test 16.53

0.000 Signifi cant
Post-test 19.12

Leg muscle strength
Pre-test 11.14

0.000 Signifi cant
Post-test 11.98

Based on the data that has been obtained, the signifi cance value of the hand squeeze strength variable is 
0.000<0.05 and the signifi cance value of the leg muscle strength variable is 0.000<0.05. Thus, it can be described 
that the fun fi tness model can signifi cantly increase the hand squeeze strength and the strength of the leg muscles. 
This result is proven by the signifi cance value of the entire variable is 0.000 <0.05. 

DICUSSION
The content validation results revealed that the nine questions covered aspects of suitability, completeness, 

safety, and practicality. The average rating ranged from V 0.76 to 0.80, indicating that the fun fi tness training model 
that was compiled was good and feasible for fi eld testing. Experts agree that content validity coeffi  cients between 
0.70 and 1.00, or close to one, indicate good content validity (Yulianto & Yudhistira, 2021)

The data eff ectiveness test fi ndings revealed that the signifi cant value for the hand squeeze strength variable was 
0.000<0.05, followed by the signifi cance value for the leg muscle strength variable being 0.000<0.05. According to 
studies, a signifi cance value of <0.05 is considered signifi cant (Rizka et al., 2022). As a result, the fun fi tness train-
ing model packed in an exercise programme can improve elderly hand squeeze strength and leg muscular strength.

Fun fi tness is a weight training concept specifi cally created for the elderly, allowing them to practise activities 
that are both pleasant and acceptable. Health promotion is associated with fun fi tness (Polubinsky & Plos, 2007). 
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This exercise has the same premise as weight training in that it leverages the surrounding environment with loading 
techniques based on weight training concepts.

The authors established the notion of fun fi tness after discovering that the workouts undertaken by the elderly 
tended to aff ect cardio respiratory fi tness while ignoring muscle fi tness. Weight training in the elderly is crucial for 
avoiding the risk of bone loss so that the bones get denser and of course can enhance body posture. The circuit training 
approach is used to construct an fun fi tness training model to improve cardio respiratory capacity and muscle strength.

Weight training has traditionally been separated from aerobic exercise, which is typically done two to three 
days a week (Klika, B., 2013). Also, the recommended weight training is to perform 8 to 12 repetitions at a low to 
moderate intensity, depending on the participants’ needs and level of training (Klika, B., 2013). Circuit training is 
one approach to combining aerobic exercise and strength training. Circuit training activities planned according to 
dosage can improve the aerobic and anaerobic systems, as well as increase muscle strength and endurance (Buckley 
et al., 2015). 

Weight training is benefi cial for improving individual abilities such as muscle endurance, hypertrophy, and 
athletic performance. Research conducted by (Ferreira et al., 2012), Weight training is benefi cial for improving in-
dividual abilities, such as muscular endurance. According to recent research, weight training regularly can enhance 
body composition, insulin sensitivity, blood glucose levels, and hypertension (Yaacob et al., 2016; Zheng et al., 
2022). According to (Krzysztofi k et al., 2019; Nguyen et al., 2016) weight training is a structured and planned activ-
ity that uses weights to help muscles develop better and stronger. Another viewpoint is that weight training is highly 
familiar because the exercises performed can be completed in a short period while changing body shape and sports 
performance (Baker et al., 2013)(Baechle, & Earle, 2014).

Weight training is associated with muscle-building, muscle development, and muscle-maintenance exercises. 
Strength is defi ned as the eff ort exerted by a set of muscles in performing a good contraction, pulling, pushing, or 
holding a load (Nasrulloh et al., 2020, 2022). The theraband tool is one of the muscle-training instruments. Theraband 
is a sports item that looks like elastic rubber and is used for strength training. It seeks to improve mobility, balance, 
joint pain, and muscle strength (Kwak et al., 2016; Lin & Sung, 2012)

Theraband comes in a variety of colour codes based on its thickness and resistance, including red, green, blue, 
silver, gold, and yellow (Anwer et al., 2021). Recent research has demonstrated that training with terraband media 
can improve muscle strength in the elderly (Pourtaghi et al., 2017). As a result, a strength training paradigm utilising 
broadband media as a load must be implemented, and the exercises must be presented in an appealing, varied, and 
safe manner for the elderly to perform. Furthermore, weight training must adhere to the rules of frequency, intensity, 
time, and type (Schoenfeld et al., 2021)(Sandler,2010). Furthermore, in the new normal era, it is critical to develop 
and manage exercise programmes, particularly for the elderly, so that the exercise performed is benefi cial. Further-
more, in the new normal era, it is very important to develop and manage exercise programs, especially for the elderly, 
so that the exercise they do can provide benefi ts. Strengthening exercises are recommended as one of the main exer-
cises to prevent loss of muscle mass due to aging and improve strength, endurance and muscle function. One of the 
recommended strengthening exercise models is the theraband exercise program. This program has been proven to be 
suitable for use in the elderly and has been proven to be very eff ective in increasing muscle strength and endurance in 
the elderly. The limitation of this research is that researchers have diffi  culty in controlling the physical health condi-
tion of the elderly, which can decline at any time.

CONCLUSIONS
The fun fi tness training model bundled in the training programme has good content validity, according to the 

assessment of seven experts, as indicated by the validity coeffi  cient ranging from 0.76 to 0.80. Then, based on the 
eff ectiveness test, the fun fi tness training model can enhance muscle fi tness, including squeezing hand strength and 
arm muscle strength, as demonstrated by a signifi cance value of >0.05 for the entire variable. Fun fi tness is a concept 
developed by the authors to provide awareness and as an acceptable training approach for the old, that not only car-
diovascular capability but also muscle fi tness, is required to support the health of the aged.
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Abstract: In the present research, various forms of interval exercises, including short, medium, and long intervals, were 
incorporated into a prescribed training regimen to assess their impact on the development of specifi c physical attributes, 
namely Maximum Aerobic Speed and Speed-Related Strength, in football players under the age of 19. This study employed 
an experimental method with a single-group design, involving a sample of 14 players from IRB SEDRATA. To this aim, 
pre-tests, including the YO-YO Endurance Intermittent Test Level 2 and a hop test spanning a 10-meter distance for both 
legs were conducted. Subsequently, the proposed training program was administered, culminating in post-tests to gauge 
the program’s eff ectiveness, employing appropriate statistical methods. In conclusion, the results indicate that the proposed 
training program has a positive impact on enhancing Maximum Aerobic Speed and Speed-Related Strength among the 
sampled players.
Keywords: intermittent exercise, training program, physical abilities.

INTRODUCTION
The technology of sports training sciences has advanced quickly in to achieve high athletic levels in various 

sports, whether in a team or individual competitions. This level of improvement did not arise out nothing rather, 
science served as the foundation to do so, and eff orts are being made to gain further understanding. In order to impro-
ve training status and achieve high levels, it is necessary to study what is included in the science of sports training’s 
foundations and rules in greater detail. So, it is necessary to throw light on everything that is novel and creative in 
the fi eld of sports training and its applications. (Albassati, 1998) In comparison with other team sports, football has 
attracted a sizable following and a great deal of practitioners. It is one of the team sports that became well-known 
throughout the world, but especially in Algeria. Sports practice has clearly shown that high results cannot be achieved 
without building a solid base during childhood and adolescence, which necessitates long-term, systematic planning 
in the fi eld of training (Wiencek, 1997).

In order to build excellent planning and carry out the fi nest training programs, it is necessary to provide a variety 
of facilities and means, keep up with new technologies, and teach and develop trainers with a focus on both theory 
and practice. The coach must know the basic principles based on defi ning the methods and means and developing di-
ff erent plans in preparing and training the players through the various stages. (Kashef, 1994) The coaches, according 
to Kashif Ezzat Mahmoud and Muhammad Hassan Allaoui, must fully comprehend the foundations of the various 
concepts and applications of the science of training, master motor skills and play plans in his fi eld of specialization, 
and have information related to the foundations of developing and developing motor skills and physical characteristi-
cs, as well as methods of acquiring and advancing them, with the need for him to be familiar with the distinct theory 
and practice of each (Allaoui, 1990). 

Given that the activity of the modern player in football matches today witnessed a signifi cant increase in the 
distance traveled, compared to the outcomes of the century, the informed observer of modern football notes that it 
relies heavily on the rhythm of fast play that requires high physical effi  ciency and has witnessed continuous develop-
ment over the years. According to the playing centers, the performance in the past increased from a distance of 3361 
meters in 1952 to 10802 meters in 2007 (Dellal, 2008) The modern physical requirements of this game have resulted 
in an urgent requirement for providing the players with a high level of physical preparation, in particular considering 
changes in modern football achievement are linked to the acceleration of defensive and off ensive activities with a 
high level of strength as well as the players’ high level of skillful performance, as well as the use of the total ball met-
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hod, the player began to occupy more than a position in the team, that is, we see the defender actively contributing to 
the attack and the attacker retreating to defend his team’s goal, and despite the player’s endurance of this high eff ort, 
he must maintain physical fi tness throughout the entire game (Allaoui, 1992).

Consequently, trainers and fi tness professionals have increasingly adopted scientifi c and evidence-based tra-
ining programs, guided by statistical data provided by organizations such as FIFA. This data reveals that football 
players engage in various activities during matches, including quick sprints, walking, and dribbling. These intermi-
ttent eff orts, involving periods of work and rest, highlight the unique physical demands of football. In response, trai-
ning methodologies have evolved to incorporate intermittent training, which has gained prominence due to its ability 
to enhance players’ explosiveness and aerobic capacity, both of which are distinguishing factors for modern soccer 
players (FIFA) (Turpin, 2002). Intermittent training has gained signifi cant popularity across all levels of sports due 
to its ability to replicate the dynamic nature of the gameplay, featuring high-intensity periods interspersed with rest 
intervals that can last several minutes. This training method has undergone continuous development by scholars in 
the fi eld, starting with the pioneering work of Fox and al in 1977, who focused on interval training in athletics. Later, 
in 1980, G. Gacon advanced the concept of modern intermittent training, which incorporates alternating work and 
recovery periods in controlled intensity zones based on the maximum aerobic speed (LT AT). Subsequently, resear-
chers such as Bangsbo and Commetti (2007) integrated this training approach with the specifi c demands of modern 
football (Dellal, 2008).

In recent years, football has undergone signifi cant changes, including an increase in playing systems and a hig-
her level of skill, physicality, and tactical performance. It has evolved into a sport characterized by intermittent eff orts 
and distinctive stages. A thorough analysis of players’ exertion in offi  cial matches revealed a wide range of move-
ments, including explosive runs (92-109), stops and changes of direction (40-70), tackles (6), dribbles (13), headers 
(11), movements without the ball (30), and movements with the ball (27) (Turpin, 2002). This has led to assert that 
football is a team sport with intermittent physical activity dominance. Many countries around the world, recognizing 
the importance of physical fi tness in football, have prioritized the development of their players’ physical abilities to 
ensure global competitiveness. This emphasis on physical effi  ciency is evident in modern football, characterized by 
rapid movements under varying tactical plans (Dellal & Javier, 2017). 

The physical capabilities of players have a signifi cant and evident impact on their success or failure, as well as 
the performance of sports clubs. This impact is particularly prominent in football, which is described as the main dri-
ving force and crucial pillar for performance. The individual’s physical infl uence plays a vital role in enhancing their 
career progression and overall organic development, including body systems and organs. Consequently, physical 
attributes, skills, movements, abilities, tactical plans, and volitional traits all undergo continuous improvement and 
development. (Allaoui, 1992). Prominent football fi gures such as De Bruyne, Benzema, Kante, Messi, and Ronaldo 
have demonstrated their artistic potential and tactical prowess, transcending physical limitations. According to Dellal 
and Javier, players cover a distance of 10 to 13.8 kilometers per match, engaging in 79-146 accelerations with maxi-
mum speeds ranging from 22 to 33 km/h. For instance, striker Robben achieved a speed of 37 km/h while carrying the 
ball when he scored the fi fth goal for the Netherlands against Spain during the 2014 World Cup in Brazil. Meanwhile, 
defender Ramos reached a speed of 30 km/h without the ball (Dellal & Javier, 2017). 

Considering the aforementioned factors, along with the theoretical knowledge and practical experience of rese-
archers, it has become evident that interval training is underutilized despite its suitability for accurately simulating 
competitive conditions. The importance of training conditions closely resembling actual competition is emphasized, 
as well as the signifi cance of training at the same intensity as in competitive matches (Hamad, 2001). Therefore, the 
researchers were motivated to develop a training program aimed at investigating the impact of intermittent training 
on the development of specifi c characteristics in football players under 19 years old. This age category is considered 
optimal due to the players’ physiological, morphological, and mental capabilities. Consequently, the researcher must 
address the following question as a primary concern:

• Do the intermittent exercises within the proposed training program aff ect in the improvement of speed aero-
bic maximum (VMA) and the power characteristic of speed for soccer players under 19 years old?
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MATERIALS AND METHODS 
Research Design
A single-group experimental design was employed in this study to investigate the impact of a training program 

incorporating intermittent exercises on the physical abilities of football players under 19 years old. This approach 
was chosen as the most suitable method to achieve the research objectives, which involve examining the eff ects of 
the training program on the selected sample.

Research population and sample
The study focused on football players under the age of 19 who were affi  liated with the regional association 

Annaba. The regional association consisted of 61 teams, divided into 7 groups, with each group comprising 7 to 10 
teams. From this group of teams, the intentional sampling method was employed to select the IRB SEDRATA team 
from the Sports Federation team of the municipality of Sedrata, which consisted of 14 players.

Characteristics of the study sample:
By age: The sample consists of 03 players aged 18 years, 09 players aged 17 years, and two players aged 16 

years. The following table shows the sample members according to the age variable.

Table 1. The distribution of the respondents according to the age variable

Number of individuals Age

03 18 years

09 17 years

02 16 years

By (Physical variables): (weight - height).

Table 2. The values of the autosomal variables.

physical variables Value

Weight (kg) 63.80

length (cen  meters) 177.25

Data collection tools
• The maximum aerobic speed test: (YO-YO Endurance intermittent test level 2) 
This test was developed by the Danish physiologist Jens Bangsbo in 1994, it is characterized as an intermittent, 

progressive, and maximal assessment method.
Objective of the test: This test was devised with the primary objective of gauging the player’s maximum oxygen 

consumption, maximum aerobic speed, and capacity for rapid recovery. Additionally, it aims to facilitate the execu-
tion of a maximal number of shuttle runs between two lines situated 20 meters apart, with progressively escalating 
speeds.

Description of the test: The athlete initiates the test by positioning themselves at line B. Upon receiving a signal, 
the athlete proceeds to line C, which is situated 20 meters from the starting point. Subsequently, a 5-second active 
recovery period is observed within the designated area (A - B), positioned at a distance of 2.5 meters, after every 40 
meters covered. The initial velocity is set at 11.5 km/h. (Dellal, 2013)

Figure 1. Test YO-YO Endurance intermittent level 2
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• Partridge test for both legs for a distance of 10 meters using photoelectric device cells):

The aim of the test: to measure the speed-related strength of the leg muscles.
Description of the test: The assessment protocol permits the player to execute two consecutive jumps using 

their right leg and an additional two using their left leg. Consequently, the testing region is demarcated by two lines: 
one serving as the starting point and the other as the termination point, separated by a standardized distance of 10 
meters. Within this designated region, specialized equipment, namely photoelectric cells, is strategically positioned 
at both the initiation and culmination points. A dedicated recorder announces the participants’ names initially and 
meticulously documents their respective performance durations subsequently. Simultaneously, an observer closely 
monitors the precision and accuracy of the execution of the jump sequences. The most favorable outcome derived 
from all the attempted jumps is the one considered for analysis and evaluation. (Taha, 1989)

Figure 2. Test Partridge test for both legs for a distance of 10 meters using a device (Photoelectric cells) 

Scientifi c basis for the tests
The stability and validity of the tests: The test’s stability refers to its ability to produce consistent results when 

repeated on the same participants under the same conditions. The initial test was administered to a sample of 06 
players on 11/16/2021, and the test was repeated on 11/22/2021 using the same sample and conditions. Subsequently, 
the Pearson correlation coeffi  cient was calculated, and the signifi cance values (sig) were compared with the predeter-
mined signifi cance levels of 0.05 and 0.01, with a degree of freedom of 4. The results indicated that the probability 
values were lower than the signifi cance levels, confi rming a high level of test reliability. Additionally, the self-validity 
was assessed by calculating the square root of the stability coeffi  cient, which further demonstrated a high degree of 
self-validity. The fi ndings are summarized in the following table:

Table 3. the reliability and validity of the physical tests adopted in the study

physical exams Sample 
volume

degrees of 
freedom

signifi cance 
level

Stability 
coeffi  cient

Subjec  ve 
validity 

coeffi  cient

probability 
value

sig
the decision

Yo-Yo Endurance 
intermi  ent test

06 04

0,05 0,837 0,914 0,038 

Sta  s  cally DPartridge test for both The 
two men are 10 meters 
apart

0,0 1 0,997 0,998 0,000 

Content of the training program
Following extensive consultations with numerous coaches and esteemed experts in the realm of football, the 

researchers reached the determination that it was imperative to formulate a comprehensive training regimen spanning 
eight weeks, encompassing a frequency of two sessions per week. This structure amounted to a total of 16 sessions, 
commencing from the phase of specialized physical preparation. During the development of this training program, 
careful consideration was given to the selection of suitable exercises within the training modules, along with meticu-
lous adjustments to the training components and their associated loads.

Typically, the interval training component comprises between 2 to 5 sets, each spanning 6 to 12 minutes in 
duration. The exertion level during these intervals is maintained at or above 100% of the Maximum Aerobic Speed 
(VMA). Following each intense interval, participants observe recovery periods spanning 7 to 10 minutes. (Hervé & 
Cometti, 2007).

 Various types of interval exercises (short, medium, long) were used in their various forms (speed interval exer-
cises, strength interval exercises, mixed “ strength-speed” exercises). Consideration of the attributes specifi c to the 
target age cohort is integral, alongside adhering to established training principles, during the formulation and executi-
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on of the envisioned training regimen. This meticulous approach is undertaken with the primary aim of mitigating the 
risk of injuries that might impede the successful completion of the training program. Notably, these considerations 
encompass factors such as individual disparities, progressive training regimes, adaptability, program integration, 
specifi city, and the comprehensiveness of the training regimen.

The levels of load, with respect to both intensity and magnitude, are systematically tailored to align with the 
distinct training phases and the profi ciency level of the athletes.

RESULTS
View and analyze study test results:

Table 4. The test for normality of the normal distribution of the results of anthropometric measurements and physical abilities

Sta  s  cal variables
Kolmogorov-Smirnov

the decision
Shapiro- Wilk

the decision
sta  s  c (Sig) sta  s  c (Sig)

Yo-Yo Endurance 
intermi  ent test 0,216 0,076 Submit 0,862 0,033 no submit

a test partridge Baklata 
The two men are 10 m 0,138 0,200 Submit 0,973 0,911 submit

The values obtained from the Yo-Yo Endurance intermittent test did not follow a normal distribution, as evi-
denced by the non-signifi cant Kolmogorov-Smirnov test (p = 0.076) at the 0.05 level of signifi cance. However, 
the Shapiro-Wilk test yielded a signifi cant result (p = 0.033), indicating a departure from normality. Consequently, 
nonparametric tests, specifi cally Wilcoxon’s test, were employed instead of parametric tests. On the other hand, the 
values of the partridge variable for both legs at a distance of 10 meters were normally distributed. This was supported 
by the non-signifi cant Kolmogorov-Smirnov test (p = 0.200) and the non-signifi cant Shapiro-Wilk test (p = 0.911) at 
the 0.05 level of signifi cance. Therefore, parametric tests could be used for further analysis.

Table 5. Wilcoxon test for diff erences between pre and post-tests in a variable Yo-Yo Endurance intermittent test

Apprecia  on Total ranks probability 
value Sig

value
Z

middle
ranks

the number
N cases

Sta  s  cally D
at (0,01)

3,00
75,00

Asymptoma  c 
(bilateral)

0,004
-2,84 3,00

6,82

01
11
02
14

Pre-test > Post-test
Pre -test Post- test
Pre-test = post-test

the total

Based on the table, signifi cant diff erences were observed between the pre and post-tests of the Yo-Yo Endurance 
intermittent test. The statistical value (z) was -2.84, indicating a signifi cant result at a 0.01 level of signifi cance. This 
conclusion is supported by the Asymp. Sig. a (2-tailed) probability value of 0.004, which is lower than the signifi -
cance level of 0.01. Among the cases, 11 showed higher scores in the post-test with an average score of 6.82, while 
one case had a higher pre-test score with an average of 3.00. Additionally, two cases maintained the same level, 
with pre-tests equal to post-tests.To calculate the eff ect size using the Wilcoxon test for paired samples, the binary 
correlation coeffi  cient (rprb) known as the Matched-Pairs Rank Biserial Correlation is computed using the following 
equation: [Please provide the equation for calculating the binary correlation coeffi  cient.] (Safi , 2019).

Where: 4T+ The sum of the ranks with a positive sign, n the number of pairs of degrees.  
explains (rprb) In light of the following simulations:

 - The eff ect size is weak if it is 0,4 > rprb 
 - The mean eff ect size was 0.7 > rprb ≥ 0,4 
 - The eff ect size is signifi cant if it is 0.9 > rprb ≥ 0,7
 - The eff ect size is very large  0,9 rprb
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According to Table 5, the statistical signifi cance value (Sig) is 0.004. This indicates that there are statistically 
signifi cant diff erences between the pre and post-measurements of the Yo-yo test at a signifi cance level of 0.01. These 
diff erences can be attributed to the program that was implemented, with the post-test showing favorable results com-
pared to the pre-test.

• Through the previous equation to calculate the eff ect size when using a test Wilcoxon for the eyes Associated, 
we fi nd that:

(T+) = 75,00
(n) = 14 So the value of rprb Equal: 

• eff ect size: This indicates that there is an average eff ect of the training program on the maximum aerobic 
speed based on the Yo-Yo Endurance intermittent test.

  Calculate the eff ect size through the second equation using the Wilcoxon test:
The eff ect size R is calculated as Z statistic divided by square root of the sample size (N), (Z/ √ N). (fritz et 

al.,2012; Ivarsson et al., 2013)
Eff ect size: R= 2.848/√14 = 0.761
 - 0.1-0.3 = small
 - 0.3-0.50 = medium
 - ≥0.50 = large

• In this case, the eff ect size is considered large because “r” is higher than 0.50.
From the fi rst and second equations we see that the eff ect size value when applying the Wilcoxon test ranges 

from medium to large, and from the percentage of improvement between pretest and posttest we see that the fi rst 
equation is closest to the application.

Table 6. Comparison of the pre-test and the post-test results for the study sample in the partridge test for both legs 10 m at the 
signifi cance level 0.05 at degree of freedom 13

the test Arithme  c 
mean

standard 
devia  on

Sample 
volume

correla  on 
coeffi  cient

t value
calculated

probability 
value sig

Sta  s  cal 
signifi cance

Pretest 4.06 0.61
14 0.805 5.848 0.000 D

Pos  est 3.49 0.52
Based on Table 6, we observe the comparison of the pre and post-test results of the study sample in the Partridge 

test (Baklata) for a distance of 10 meters. In the pre-test, the study sample achieved an average score of 4.06 with a 
standard deviation of 0.61. In the post-test, they achieved an average score of 3.49 with a standard deviation of 0.52. 
The calculated “t” value was 5.84, and the probability value “sig” was 0.000, which is less than the signifi cance level 
of 0.05. These fi ndings indicate that there are statistically signifi cant diff erences between the pre- and post-measure-
ments in favor of the post-test results for this sample. Therefore, the proposed training program, which incorporated 
intermittent exercises and was applied to the study sample, had a positive contribution to the development of the 
speed-strength characteristic.

  Calculate the eff ect size using Cohen’s d equation: 
                                                           

where: (T) = 5.84, (N) = 14, (√ N) = 3.741. 
                                                  

 - d = 0.2, small eff ect
 - d = 0.5, medium eff ect
 - d = 0.5, large eff ect
 - d = 1.3, very big eff ect (Sullivan, & Feinn, 2012)

• Through the following measure: we conclude that the eff ect size value of (1.56) is very large.
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Table 7. The results of the percentage diff erences between the pre and post-measurements in the partridge test for both men 10 m

variants df value (tc)
calculated

Eta square value
(Eta²) rate variance diff erence 

ra  o
Partridge test for both men 10 m 13 7,97 0,8301 83.01% 16,99%

From the table, it is evident that the eff ect size, measured by the “Eta squared” (η²) value, is 0.8301. This indicates 
that 83.01% of the observed variation in the individuals’ performance in the Partridge test for both legs at a distance of 
10 meters can be attributed to the eff ect of the proposed program. This is a substantial percentage, demonstrating a clear 
and signifi cant impact of the program. The remaining 16.99% represents the residual variation. Furthermore, the calcu-
lated value of “tc” is 7.97, indicating statistical signifi cance and demonstrating the accuracy and objectivity of utilizing 
training programs incorporating intermittent exercises for enhancing the physical attribute of speed-related strength.

DISCUSSION
During the statistical analysis of the collected data in this study, a notable statistical dispersion was observed 

between the initial and fi nal measurements in the Yo-Yo Endurance intermittent test, as indicated in Schedule 5. This 
fi nding can be attributed to the implementation of the training program, which incorporated various forms of inter-
mittent exercises. These exercises included running, shuttle runs, and diff erent durations of intervals (long, medium, 
short, and very short). This observation aligns with previous studies and research in the fi eld, such as the thesis by 
Hervé Assadi in 2012 titled “Physiological responses during the performance of interval training exercises,” which 
found that various interval training exercises enhance maximum aerobic speed. Other studies by Kharoubi Mohamed 
Faisal (2016), Sadouki Bilal (2016), also support this notion, as indicated by (Billat et al., 2001).

Intermittent training, alongside other training methods, has been recognized as an eff ective approach to developing 
maximum aerobic capacity (Cazorla, 2012). states that short, high-intensity intermittent exercises, such as running 
at 110-120% of the maximum aerobic speed with short recovery periods (15-20-30 seconds) repeated 30-40 times, 
are the most eff ective for developing maximum aerobic speed without excessive lactate production. Several studies 
have provided evidence to support this claim. Overall, the fi ndings of this study and the existing literature emphasize 
the effi  cacy of incorporating intermittent exercises, particularly high-intensity short intervals, in improving maximum 
aerobic speed. This was confi rmed by both studies (Sara Aliberti et al., 2021) which is titled” Three workouts compared: 
interval training, intermittent training and steady state training for the improvement of VO2max and BMI” Intermittent 
training and interval training contribute eff ectively to improving aerobic capacity. Based on the statistical analysis of the 
study results, it is evident that the training program utilizing various forms of intermittent exercises has proven eff ective 
in developing maximum aerobic speed (VMA) in football players under 19 years old. 

 Furthermore, signifi cant improvements were observed in the partridge test for both legs at a distance of 10 me-
ters, as indicated in Tables 6 and 7. These fi ndings consistently support the positive impact of the training program. 
The researchers assert that the implementation of the training program, which incorporates diff erent types of intermi-
ttent exercises, has contributed to the development of power, specifi cally speed, which is a crucial physical capacity 
in football. This can be further explained by the insights of (Gacon, 1983, 1990), who suggests that interval training 
emphasizes exercises involving plyometric contractions. This type of training helps improve the speed of recruiting 
motor units in muscles, increases neural stimulation frequency, and enhances the synchronization of motor units. 
These factors collectively contribute to the enhancement of explosive power and the power characteristic of speed. 
Overall, the fi ndings support the notion that the training program utilizing intermittent exercises eff ectively enhances 
maximum aerobic speed and power, particularly speed, in young football players.

The fi ndings of the study align with the results of Mansouri’s thesis titled “A comparative study between the 
long and short interval training methods and their impact on both the maximum Aerobic speed and the Speed char-
acteristic of senior Football players” (2019). Mansouri’s study also concluded the eff ectiveness of a training program 
incorporating long and short-interval training in developing the power characteristic of speed in senior football play-
ers. These consistent fi ndings further support the notion that training programs utilizing diff erent forms of intermit-
tent exercises have proven eff ective in enhancing the power and speed characteristics in football players. Therefore, 
based on the results of your study and the supporting evidence from Mansouri’s thesis, it can be confi dently stated 
that the proposed training program utilizing various forms of intermittent exercises has demonstrated its eff ectiveness 
in developing the power characteristic of speed.
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CONCLUSION
The study aimed to investigate the eff ectiveness of incorporating intermittent exercises (specifi cally focusing on 

strength and speed) within a proposed training program in improving the maximum aerobic speed and the power char-
acteristic of speed in soccer players under 19 years old. The experimental approach was employed, using a one-group 
design with a sample of 14 players from IRB SEDRATA. The study included pre-tests, followed by the implementation 
of a 16-session training program with two sessions per week, starting from the special physical preparation stage and 
concluding with post-tests. Upon analyzing and processing the collected data, it was observed that the application of 
intermittent exercises within the proposed training program had a positive impact on enhancing both the maximum aero-
bic speed (VMA) and the power characteristic of speed in soccer players under 19 years old. These fi ndings suggest that 
the utilization of intermittent exercises, specifi cally focusing on strength and speed, can be an eff ective approach to im-
proving the physical performance of young soccer players in terms of their aerobic capacity and speed-related abilities.
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Abstract: This research is preliminary research which aims to determine the results of the dominant physical condition 
components in beach volleyball athletes. This type of research is quantitative descriptive. The sampling technique used was 
purpose sampling. A sample of 12 volleyball players was obtained which was divided into two subsamples, namely 6 men and 
6 women. The instruments used are the push up test, vertical jump, and bleep test. The data analysis technique uses descrip-
tive analysis expressed in percentage form. with results (1) The arm muscle endurance of men’s beach volleyball athletes at 
Pelatnas in 2021 is in the “Adequate” category at 66.67% (4 athletes), while female athletes are in the “Adequate” category 
at 66.67% (4 athletes) . (2) The cardiorespiratory endurance (VO2 Max) of the 2021 National Pelatnas men’s beach volleyball 
athletes is in the “Adequate” category at 50.00% (3 athletes), while the female athletes are in the “Adequate” category at 
50.00% (3 athlete). (3) The leg muscle strength of male beach volleyball athletes at Pelatnas in 2021 is in the “Good” cat-
egory at 50.00% (3 athletes), while the female athletes are in the “Poor” category at 33.33% (2 athletes), “Fair ” by 33.33% 
(2 athletes), “Good” by 33.33% (2 athletes). From these dominant components, it can be concluded that Indonesian sand 
volleyball players have less than optimal results, so it is necessary to vary the training program by the coach.
Keywords: arm muscle endurance, cardiorespiratory endurance (VO2 max), leg muscle power, sand volleyball.

INTRODUCTION
Volleyball is a sport that is very popular with Indonesian people (Irawan et al., 2023). That is currently ranked 

second after football, it is no wonder that this game, which mostly uses hands, is played by almost all people in rural 
communities, urban communities, and even elementary schools to tertiary institutions (Dragosavljević et al., 2020; 
Young et al., 2023). Sand volleyball is one of many volleyball variations that is practiced, as evidenced by the fact 
that there are only two players per team and that the game is played on a sandy beach fi eld (Choi et al., 2023). 

Excellent physical condition and fundamental volleyball technical abilities are necessary for success in sand 
volleyball. Body condition and fi tness in the world of sports are incredibly closely entwined since an athlete will 
always want to make the most of his technical talents. If the physical capacity is suffi  cient and the physical state 
is closely related to the body’s capacity to carry out the work duties being carried out, skilled movement can be 
performed(Da Costa et al., 2023; Kadhim & Atea, 2023; Martínez et al., 2023; Teixeira et al., 2023). The components 
of physical condition that aff ect sand volleyball performance are strength, speed, fl exibility, endurance, leg muscle 
power, and coordination (Sabillah et al., 2022). 

Arm muscle endurance and VO2Max endurance are a person’s ability to use their muscles to contract continu-
ously for a relatively long time with certain loads with diff erent targets. The ability to do work with long intensity and 
continuously is called stamina. Meanwhile, leg muscle strength in sand volleyball is useful for jumping, smashing 
and blocking (Khalafi  et al., 2022). This is supported by research that (Panda et al., 2022) endurance, strength, power 
and speed are elements of energy that are really needed in the sand volleyball game, because the sand volleyball game 
only has 2 players so the intensity of the players jumping is greater. 

The importance of the state of physical condition should be realized by coaches and athletes themselves (De 
Smet et al., 2023; Wu et al., 2023). The coach should always control the athlete’s physical condition, so that it can 
be known early on if the players experience interference which will later aff ect the performance and performance of 
these players in competition (Amal et al., 2022). Based on the problems above, it can be said that there is a disbal-
ance between expectations and reality that occurs, this means that achievement is not solely determined by technical 
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profi ciency alone, but from several factors, one of which is through systematic and continuous maximum training. So 
the purpose of this study was to determine the state of arm muscle endurance, VO2Max endurance, and leg muscle 
power of Pelatnas beach volleyball athletes in 2021.

METHOD
This research is a quantitative descriptive research with descriptive research methods. A sampling technique 

was used with certain criteria (purpose sampling), which included: volleyball athletes, height 170-185 and ideal body 
weight, age 21-25 years, active training, good health condition. Next, based on the criteria, A sample of 12 volleyball 
players was obtained which was divided into two subsamples, namely 6 men and 6 women. Next, to obtain reference 
data, a test from the realm of physical fi tness was used with the instrument used is arm muscle endurance (push up 
test), vertical jump leg power, and VO2Max endurance (bleep test) research was carried out in Indonesia. The data 
analysis technique used is descriptive percentage.

RESULTS
Below we will explain the results of physical condition tests on volleyball players. The results of the analysis 

are as follows:

Table 1. Statistical description of arm muscle endurance in men’s and women’s beach volleyball players

No intervals Category Frequency Percentage intervals Category Frequency Percentage
1 53.23 < X Very good 0 0.00% 33.36 < X Very good 1 16.67%
2 43.63 < X ≤ 53.23 Good 1 16.67% 29.12 < X ≤ 33.36 Good 0 0.00%
3 34.03 < X ≤ 43.63 Enough 4 66.67% 24.88 < X ≤ 29.12 Enough 4 66.67%
4 24.43 < X ≤ 34.03 Not enough 1 16.67% 20.64 < X ≤ 24.88 Not enough 1 16.67%

5 X ≤ 24.43 Very Not 
enough 0 0.00% X ≤ 20.64 Very Not 

enough 0 0.00%

Amount 6 100% Amount 6 100%

Based on the results above, it shows that the arm muscle endurance of Pelatnas men‘s beach volleyball ath-
letes in 2021 is in the „Very Insuffi  cient” category of 0.00% (0 player), “Less” of 16.67% (1 player), „Enough“ ” by 
66.67% (4 player), “Good” by 16.67% (1 player), and “Very Good” by 0.00% (0 player). Based on the results above, 
it shows that the arm muscle endurance of Pelatnas women‘s beach volleyball athletes in 2021 is in the „Very Insuf-
fi cient“ category of 0.00% (0 player), „Less“ of 16.67% (1 player), „Enough“ ” by 66.67% (4 player), “Good” by 
0.00% (0 player), and “Very Good” by 16.67% (1 player).

Table 2. Descriptive statistics on the VO2Max endurance of men’s and women’s beach volleyball players

No intervals Category Frequency Percentage intervals Category Frequency Percentage
1 46.27 < X Very good 1 16.67% 44.04 < X Very good 0 0.00%
2 43.09 < X ≤ 46.27 Good 1 16.67% 41.45 < X ≤ 44.04 Good 2 33.33%
3 40.09 < X ≤ 43.09 Enough 3 50.00% 38.86 < X ≤ 41.45 Enough 3 50.00%
4 37.00 < X   ≤ 40.09 Not enough 1 16.67% 36.27 < X ≤ 38.86 Not enough 0 0.00%

5 X ≤ 37.00 Very Not 
enough 0 0.00% X ≤ 38.86 Very Not 

enough 1 16.67%

Amount 6 100% Amount 6 100%

Based on the results above, it shows that the VO2Max endurance of Pelatnas men‘s beach volleyball athletes in 
2021 is in the „Very Insuffi  cient“ category of 0.00% (0 player), „Less“ of 16.67% (1 player), „Enough“ of 50.00% (3 
player), „Good“ of 16.67% (1 player), and „Very Good“ of 16.67% (1 player). Based on the results above, it shows 
that the VO2Max endurance of Pelatnas women‘s beach volleyball athletes in 2021 is in the „Very Insuffi  cient“ 
category of 16.67% (1 player), „Less“ of 0.00% (0 player), „Enough“ of 50.00% (3 player), „Good“ of 33.33% (1 
player), and „Very Good“ of 0.00% (0 player).
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Table 3. Statistical description of Leg Muscle Power in Men’s and women‘s Beach Volleyball player

No intervals Category Frequency Percentage intervals Category Frequency Percentage
1 83.13 < X Very good 0 0.00% 60.00 < X Very good 0 0.00%
2 77.93 < X ≤ 83.13 Good 3 50.00% 56.00 < X   ≤ 60.00 Good 2 33.33%
3 72.73 < X ≤ 77.93 Enough 1 16.67% 52.00 < X   ≤ 56.00 Enough 2 33.33%
4 67.53 < X ≤ 72.73 Not enough 2 33.33% 48.00 < X   ≤ 52.00 Not enough 2 33.33%

5 X ≤ 67.53 Very Not 
enough 0 0.00% X ≤ 48.00 Very Not 

enough 0 0.00%

Amount 6 100% Amount 6 100%
Based on the results above, it shows that the leg muscle power of Pelatnas men‘s beach volleyball athletes in 

2021 is in the category „Very Insuffi  cient“ of 0.00% (0 player), „Less“ of 16.67% (1 player), „Enough“ of 50.00% (3 
player), „Good“ of 16.67% (1 player), and „Very Good“ of 16.67% (1 player). Based on the results above, it shows 
that the leg muscle power of Pelatnas women‘s beach volleyball athletes in 2021 is in the „Very Insuffi  cient“ category 
of 0.00% (0 player), „Less“ of 33.33% (2 player), „Enough“ of 33.33% (2 player), „Good“ of 33.33% (2 player), and 
„Very Good“ of 0.00% (0 player).

DISCUSSION
Volleyball athletes really need good physical condition (Cheng & Ebrahimi, 2023)stated that physical condition 

not only infl uences technical improvement, but also improves tactics. Improving tactics will not be successful if you do 
not master the technique well and are supported by good physical condition (Qiao et al., 2023). Physical condition is 
very determining for a person to optimize the techniques learned, good physical condition is the main requirement for 
mastering and developing a sports technical skill(Zhao et al., 2023). Physical condition is an important element and is 
the basis for developing techniques, tactics and strategies in playing volleyball. The dominant physical condition com-
ponents for sand volleyball players include arm muscle endurance, VO2Max endurance, and leg muscle power.

Muscular endurance is the ability to withstand muscle fatigue during physical activity (Hanish et al., 2023; Yachsie, 
Suharjana, et al., 2023) Based on research results(Ribeiro et al., 2022)Arm muscle endurance is needed by male or fe-
male sand volleyball athletes who aim to combine it with speed where players get hard smashes (Bright et al., 2023). 
Study (Kang et al., 2023)stated that the average arm muscle endurance of men and women tends to be diff erent. Research 
backed (Miguel-Ortega et al., 2023) Men’s muscle endurance is on average higher than women’s, so male volleyball 
athletes are easier to train than women, but not all female volleyball players have the same results. However, there is a 
gap in the arm muscle endurance component. If a volleyball player only has good arm muscle endurance, not supported 
by speed, the ball shot will not be accurate (Yudi & Anggara, 2021). Based on the results (Fatih, 2023) On average, male 
or female volleyball players have arm muscle endurance in the poor category, so it is best to do exercises to strengthen 
arm muscle endurance, one of which is by using a GYM machine. With the hope of improving the dominant physical 
condition components of the Indonesian team’s beach volleyball players. So it can be interpreted that arm muscle endur-
ance is needed to maintain a stable arm condition, with the hope that it will not get tired easily when competing (Yachsie, 
Pranata, et al., 2023). The uses of arm muscle endurance include a stance for receiving passes, as well as for the accuracy 
of serves or smashes, so the endurance of the arm muscles will greatly infl uence this, if the muscle endurance is good, 
the serve will be harder and better. and also smashes (Marpaung & Priyonoadi, 2020).

Fatigue is a factor that causes defeat in sand volleyball games where sandy terrain conditions require players to 
maintain their stamina, however in this study male and female sand volleyball players had less than optimal results. 
So there is a gap that causes fatigue during matches and training (Aliberti et al., 2021). Based on research (Rasmin 
et al., 2023) Low VO2Max conditions are the result of an unhealthy lifestyle, where lack of rest hours, smoking and 
having fun at night can cause VO2Max conditions to decrease. So it is necessary to hold activities as a form of relax-
ation, such as outbound activities and other activities. Based on research (Yu et al., 2023) Male and female athletes 
have an average level of saturation that is higher than non-athletes. And based on research (Griban et al., 2023) The 
smoking lifestyle is not only experienced by men but women also follow it, be it vaping or smoking tobacco. This 
means that coaches must understand that it is not only training activities that are maximized, but recreational activi-
ties also need to be carried out, with the hope of reducing the impact of unhealthy lifestyles on athletes. Based on 
research (Carpes et al., 2023). Endurance is a person’s body’s ability to resist fatigue that arises when carrying out 
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activities for a long time (Carpes et al., 2023). The culture of smoking and lack of regular rest can aff ect cardiopulmo-
nary endurance, if interpreted as the ability of the lungs, heart and blood vessels to send suffi  cient amounts of oxygen 
to the cells to meet the needs of physical activity for a long time (Stojanović et al., 2022). So if there is an obstacle in 
the body’s system, the body will not respond well, but the body will show a reaction to rest.

The position of the legs in a volleyball game forms a stance with a half-squat process. This is done so that the 
process of bouncing the ball on the arm can be directed properly. Apart from that, each player must move to pick up 
the ball, so players who lack good leg power will certainly have unbalanced movements (Shamsuddin et al., 2022). 
Leg muscle power is the ability of a muscle or group of leg muscles to overcome resistance with fast movements, for 
example jumping, throwing, hitting and running (González-Badillo et al., 2022). On the other hand, if the explosive 
power of the leg muscles is still weak, it will aff ect the player’s performance on the fi eld, especially when carrying out 
attacks and defense (Huang et al., 2023). So this leg power has a big infl uence on jumping, based on opinion (Schärer 
et al., 2023) The explosive power of male and female volleyball players has a large gap where men jump higher than 
women (Roso-Moliner et al., 2023), but As for opinions (Pawlik & Mroczek, 2023) that women’s jumps are no less 
high than men’s. This means that leg power can vary depending on body height and the training performed. From 
the results above, it can be interpreted that male and female sand volleyball players have less than optimal results, so 
it is necessary to carry out training programs specifi cally to increase leg power, for example by providing training. 
Therefore, the explosive power of the leg muscles continues to be trained and improved through training programs 
that are prepared based on planned and systematic training programs. The weakness in this research is that it cannot 
control other factors that can infl uence the test, namely psychological or mental factors.

CONCLUSION
Playing volleyball in a match takes a relatively long time, it can last for hours, and there can even be extra rounds. 

This requires the ability of volleyball players to do physical work for a relatively long time. These dominant components 
will provide maximum results. So it can be concluded that it is necessary to carry out special treatment to provide a sig-
nifi cant impact, such as exercise to increase arm muscle endurance, relaxation and special treatment to change lifestyle 
so that VO2Max is maintained as well as, weight training for leg power with each appropriate exercise program.
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Abstract: This study was conducted with the aim of investigating diff erences between recreational and professional ath-
letes in perfectionism, distress, coping strategies, and changes in sports activities during the COVID-19 pandemic. Partici-
pants in the study consisted of a sample of 389 professional and recreational athletes. The results of the conducted analysis 
indicate the existence of certain diff erences between the two considered groups. On average, professional athletes score 
higher on the perfectionism scale than recreational athletes (t=-2,92, p<,01). Also, professional athletes were on average 
more likely to use relaxation techniques before (t=-8,30, p<,01) and during lockdown (t=-6,20, p<,01) compared to rec-
reational athletes. Furthermore, professional athletes estimated that on average they missed training (t=-6,52, p<,01) and 
sports performances more (t=-11,30; p<,01) compared to recreational athletes. On average, professional athletes report 
a signifi cantly larger reduction in training compared to recreational athletes (t=4,23, p<,01). Considering our results, we 
think it would be benefi cial to focus on this topic in future studies.
Keywords: coping with stress, changes in sports activities, perfectionism tendencies.

INTRODUCTION
Since mid-March 2020, starting from the proclamation of the pandemic in Croatia and Bosnia and Herzegovina, 

the pandemic caused by the virus COVID-19 has aff ected all social life aspects. To prevent the spread of infection, 
quarantine, isolation, social distancing, and a reduced maximum number of people in households were introduced 
by prescribing protective measures. However, quarantine recognized as the best tool to prevent the spread of viruses 
and to protect the population (WHO, 2020), can cause detrimental mental health implications over extended periods 
(Hossain et al., 2020). Brooks et al. (2020) reported on the impact of uncertainty related to anticipation, isolation 
from loved ones, boredom, and loss of freedom on individuals’ mental health. 

The lockdown has impacted sports and sports events tremendously. Samuel, Tenenbaum, and Galily (2020) argue 
that the viral pandemic COVID-19 has imposed the most profound changes the world of sports has ever seen. In addi-
tion to the aforementioned stressors caused by the pandemic, athletes of all categories had to cope with a sudden and 
unexpected disruption of their daily activities (Kurdić, 2020). Measures taken in March 2020 in the Republic of Croatia 
included the suspension of all sports competitions and organized training, as well as the closure of gyms, sports centers, 
gymnasiums, and recreation centers (Kurdić, 2020). Consequently, athletes of all categories were distracted from the 
usual training and preparations. The cancelation of global competitions such as the Olympic and Paralympic Games also 
deprived some elite athletes of the opportunity to achieve long-expected success (Håkansson et al., 2021).

A sudden and unexpected interruption and change in the training schedule and the impossibility to train in an 
adequate environment can represent an additional psychological burden for athletes (Leguizamo et al., 2021). Be-
sides, when the season is interrupted unexpectedly and without the athlete’s own decision, as is the case during the 
pandemic, the transition process is considered more diffi  cult (Stambulova et al., 2020; Stambulova et al., 2021). The 
change in the sports calendar has led to a situation where changes in goals, evaluation of current progress and career 
path, as well as attitudes toward sports life itself are required. Moreover, such changes may lead to uncertainty impa-
cting not only career plans, professional health, and engagement (González-Hernández et al., 2021), but also personal 
life (Schinke et al., 2020). Facer-Childs et al. (2020) have linked such a decrease in training frequency and volume to 
poorer mental health status in athletes, i.e., increased levels of depression, anxiety, and stress.
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The perception of how stressful this diffi  cult period is could also depend on the level of competition in which at-
hletes participate. For example, Di Fronso et al. (2020) state that elite athletes experience lower stress levels and more 
functional psychobiosocial conditions compared to novice athletes. Similar results were reported by Clemente-Sua-
rez et al. (2020). They found that training and competition constraints have little or minimal infl uence on anxiety le-
vels among Olympic and Paralympic athletes, whereas German recreational and amateur athletes reported increased 
stress levels and lower training motivation (Lautenbach et al., 2020). Accordingly, Şenışık et al. (2021) have shown 
that athletes of all ability levels diff ered from nonathletes concerning their levels of depression during the pandemic. 
Also, Vidović (2021) has shown, using a sample of young Croats, greater stress resilience in athletes compared with 
nonathletes. Furthermore, elite athletes showed less burnout due to the COVID-19 crisis than recreational athletes 
and non-athletes (Vidović, 2021). Similarly, Iancheva et al. (2020) found that Russian and Bulgarian sports students 
who achieved higher rates were able to better cope with stress and generally adapt more easily to the situation. Legu-
izamo et al. (2020) indicated a negative relationship between coping strategies and undesirable psychological states, 
namely anxiety, stress, depression, and fatigue.

According to research Oliveira et al. (2015), Mouratidis et al. (2011), another characteristic that distinguishes 
athletes from the general population is perfectionism. This term is defi ned as the tendency to demand an excepti-
onally high or even fl awless level of performance from others or from oneself, beyond what the situation requires 
(APA, 2022). Due to strict training schedules and in order to reduce the number of errors in competitions, athletes 
improve their technique through training and causing their performance more and more meticulous (Leguizamo et al., 
2021). Accordingly, Bradham (2000) indicates a relationship between perfectionism and successful performance in 
athletes. Nevertheless, studies that have examined variations in the demonstration of perfectionism between athletes 
of diff erent categorization levels have not reached unambiguous conclusions (Mehri et al., 2017; Stirling and Kerr, 
2006; Shmits et al., 2022). Stirling and Kerr (2006) found no signifi cant diff erences in the expression of perfectioni-
sm between groups of recreational and elite athletes, while Shmits et al. (2022) showed that higher-rated athletes had 
lower expression of perfectionism during hospitalization than individuals who did not participate in sports. Conver-
sely, Hopkinson and Lock (2004) indicated higher levels of perfectionism in elite athletes compared with recreational 
athletes. Furthermore, Schwarz et al. (2005) found signifi cantly higher levels of perfectionism in female athletes 
compared with women who do not participate in sports.

Some research (Di Fronso et al., 2020; Clemente-Suarez et al. 2020) shows that elite athletes can cope more 
suitable with challenging situations. Coping presents a constant alternation of behaviors and cognitive eff orts to 
overcome internal and external demands considered too great for an individual’s capabilities (Lazarus and Folkman, 
2004). Although the pandemic is a major stressor for the entire population, athletes have developed better coping 
skills due to the high mental and physical eff ort required daily (Pété et al., 2020). Szczypińska et al. (2021) report on 
the most frequent use of cognitive and behavioral coping strategies among Polish kinesiology students and elite at-
hletes, with the frequency of active coping and reevaluation strategies being signifi cantly higher among elite athletes. 
Correspondingly, the results, gathered by the research of Pété and colleagues (2020), show that engaged and active 
coping methods, such as relaxation techniques, lead to lower anxiety levels in athletes and that the problems caused 
by the pandemic are perceived as a challenge that is more manageable to them.

Hence, we aimed to investigate whether there are diff erences in perfectionism, psychological distress, coping 
strategies and sports habits between professional and recreational athletes during the COVID-19 pandemic. Specifi -
cally, the goal of this research is to examine whether professional and recreational athletes diff er in the characteristics 
of perfectionism and general psychological distress. Also, we want to examine whether there are diff erences between 
them given the coping strategies used and relaxation techniques before and during the pandemic. In addition, we are 
interested in whether they diff er with regard to the change in the number of training sessions during the pandemic and 
the extent to which they lacked training and sports performances.

METHOD

Participants
Participants in the study consisted of a sample of 389 athletes split between two groups: recreational and profes-

sional athletes. There was 254 participants in the recreational group, aged from 14 to 70 (M=33,91, SD=11,09), with 
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49,2% male and 50,8% female athletes. The group of 135 professional athletes consisted of 63,7% male and 36,3% 
female participants, aged from 12 to 55 years (M =22,43, SD=6,28).

Instruments
Sociodemographic characteristics. Participants answered questions about age, gender and the category and 

type of sport they are engaged in. Also, participants’ mental, fi tness and health status was assessed and they were 
asked questions about the use of relaxation techniques and the frequency of training before and during the pandemic.

Brief COPE. A shortened version of COPE questionnaire was used to assess the stress management strategy 
(Brief COPE; Coping Orientation to Problems Experienced; Carver, 1997). The questionnaire consists of 28 particles 
that are divided into two subscales: adaptive and non-adaptive coping strategies. The subscale of adaptive coping 
strategies consists of 16 items, and subscales of non-adaptive strategies include 12 items. The answers to the questio-
nnaire range from 1 to 4 (1 = “I didn’t do it at all”, 4 = “I did it often”). The total score on the questionnaire is calcula-
ted as a linear combination of all items, while the results on the subscales are calculated by summing up the results on 
the corresponding items. A higher score on a particular subscale indicates more frequent use of that coping strategy. 
In this study, the reliability of the internal consistency type for adaptive ones is α=,78 and for non-adaptive α=,75. 

DASS-21. Croatian version of the DASS-21 (Depression, Anxiety and Stress Scale; Lovibond and Lovibond, 
1995) consists of 21 items and includes three subscales of 7 items: depression, anxiety and stress. The subjects were 
tasked with assessing on the Likert scale of 4 degrees (0 = “not at all” to 3 = “mostly or almost always”), how they 
felt in the past week. In this study, based on earlier literature (Zanon et al., 2021) and due to high correlations between 
subscales, the questionnaire was used as a unidimensional measure of general psychological distress. The results on 
the scale are calculated as a linear combination of responses on items, with a higher score indicating more pronoun-
ced symptoms. In this study, the reliability of the internal consistency type for the overall scale is α=,95. 

Perfectionism. To assess perfectionism, the Burns scale of perfectionism was applied (Burns, 1980; Ivanov and 
Penezić, 2004). The scale consists of 10 5-point Likert-type items (1 = “Disagree at all”, 5 = “I completely agree”). 
Results on the scale are calculated as a linear combination of responses on items, with a higher score pointing to more 
pronounced perfectionism. The reliability of the scale in this study is α=,70. 

Procedure
Participants were contacted via e-mail and social networks. Participants were informed about the purpose of 

the research, as well as anonymity and confi dentiality of the collected data. After giving consent to participate in the 
survey, they would be redirected to online versions of the questionnaire which they would then fi ll out. The online 
questionnaire included the measuring instruments listed earlier. 

RESULTS

Descriptive data
Before statistical data analyses, the requisites for the implementation of parametric procedures were verifi ed. 

The values of symmetry and fl atness have been calculated, which, for the use of these statistical analyses, should be 
within the limit of -3 to 3 (Kline, 2011). Although the Kolmogorov-Smirnov test indicates that variable data are not 
distributed normally, the criteria for the fl attened and symmetrical index explicitly suggest that the criteria for nor-
mality are met (Kline, 2011). Also, with a large enough sample, the models of regression analysis are robust to the 
impaired assumption of normality and it is possible to conduct a regression analysis, i.e. the use of planned parame-
tric statistical procedures is justifi ed (Schmidt and Finan, 2018). For all measured variables in the survey, descriptive 
data (Table 1) were calculated and presented.
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Table 1. Descriptive data on samples of recreational and professional athletes

Recrea  onal Professional

N M SD SE N M SD SE

Age 254 33.91 11.09 0.70 135 22.43 6.28 0.54

Perfec  onism 254 29.84 5.92 0.37 135 31.67 5.85 0.50

DASS 254 15.57 13.48 0.85 134 15.37 14.77 1.28

Adap  ve strategies 226 46.54 6.20 0.41 83 47.40 6.92 0.76

Non-adap  ve strategies 226 23.54 4.57 0.30 83 24.20 5.19 0.57

Relaxa  on techniques (before) 254 8.49 2.81 0.18 133 11.66 3.91 0.34

Relaxa  on techniques (during) 254 8.30 2.78 0.17 131 10.73 4.01 0.35

Changing the number of trainings 254 -0.12 0.62 0.04 133 -0.56 1.10 0.10

Missing training 254 3.31 1.15 0.07 133 4.03 0.96 0.08

Missing performances 254 2.87 1.27 0.08 133 4.06 0.80 0.07

Table 2. Correlation table for Recreational (N=254)

 2 3 4 5 6 7 8 9 10

Age .2** -.09 -.05 -.05 -.04 -.07 .09 -.17** -.05

Perfec  onism 1 .28** .16* .28** .02 .03 -.04 .20** .08

DASS  1 .13 .58** .11 .07 -.01 .12 .14*

Adap  ve strategies   1 .22** .18** .24** -.14* .12 .00

Non-adap  ve strategies    1 .01 .01 -.04 .10 .07

Relaxa  on techniques (before)     1 .78** -.22** .17** .24**

Relaxa  on techniques (during)      1 -.11 .05 .12

Changing the number of trainings       1 -.23** -.17**

Missing training        1 .34**

Missing performances         1

*p<.05; **p<,01

Table 3. Correlation table on a sample of professional athletes (N=135)

 2 3 4 5 6 7 8 9 10

Age -.11 -.01 .00 .10 .02 -.03 -.06 -.23** -.24**

Perfec  onism 1 .24** .12 .37** -.01 -.03 .20* .08 .20*

DASS  1 -.06 .54** -.10 -.08 .15 .06 .07

Adap  ve strategies   1 .06 .25* 29** .08 .16 .13

Non-adap  ve strategies    1 -.30** -.39** .14 -.08 .09

Relaxa  on techniques (before)     1 .86** -.16 -.04 -.06

Relaxa  on techniques (during)      1 -.05 -.06 -.05

Changing the number of trainings       1 -.05 -.02

Missing training        1 .67**

Missing performances         1

*p<.05; **p<,01
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By examining the correlation of the measured variables on each of the samples (recreational and professional 
athletes), certain diff erences were noticed. In professional athletes, age is negatively correlated with missing training 
and performances. In recreational athletes age is negatively correlated with missing training and positively associated 
with perfectionism. In addition, it is noticeable that recreational athletes who miss training more are also higher on 
the scale of perfectionism.

Also, in recreational athletes, a decrease in the number of training sessions was associated with a lack of training 
and sports performances.

Non-adaptive coping strategies are insignifi cantly associated with use of relaxation techniques before and du-
ring lockdown in recreational, and signifi cantly negative in professional athletes. In other words, professional athle-
tes who are less inclined to use non-adaptive coping strategies, used relaxation techniques more before and during 
lockdown.

Table 4. Diff erences between professional and recreational athletes

The Lewen test t-test

F p t Df p ΔM ΔSE

Age 59.26 <.05 13.04 385.46 <.01 11.48 0.88

Perfec  onism 0.22 >.05 -2.92 387.00 <.01 -1.84 0.63

DASS 0.82 >.05 0.14 386.00 >.05 0.20 1.49

Adap  ve strategies 1.22 >.05 -1.04 307.00 >.05 -0.85 0.82

Non-adap  ve strategies 1.08 >.05 -1.10 307.00 >.05 -0.67 0.61

Relaxa  on techniques (before) 24.94 <.05 -8.30 205.15 <.01 -3.17 0.38

Relaxa  on techniques (during) 23.61 <.05 -6.20 196.45 <.01 -2.43 0.39

Changing the number of trainings 56.60 <.05 4.23 177.25 <.01 0.43 0.10

Missing training 9.60 <.05 -6.52 312.47 <.01 -0.72 0.11

Missing performances 50.01 <.05 -11.30 372.69 <.01 -1.19 0.11

The results of the conducted analysis indicate the existence of certain diff erences between the two considered 
groups, professional and recreational athletes. Based on the results shown in Tables 1 and Table 5, it is evident that 
the age diff erences between these groups are statistically signifi cant (t=14,04, p<,01), with recreational athletes on 
average being older than professional athletes. On average, professional athletes score higher on the perfectionism 
scale than recreational athletes (t=-2,92, p<,01). Also, professional athletes were on average more likely to use re-
laxation techniques before (t=-8,30, p<,01) and during lockdown (t=-6,20, p<,01) compared to recreational athletes. 
Furthermore, professional athletes estimated that on average they lacked training (t=-6,52, p<,01) and sports perfor-
mances (t=-11,30; p<,01) compared to recreational athletes. On average, professional athletes report a signifi cantly 
larger reduction in training compared to recreational athletes (t=4,23, p<,01). No statistically signifi cant diff erences 
between recreational and professional athletes were observed on the other examined variables.

DISCUSSION AND CONCLUSION
This study examines any potential distinctions between professional and recreational players, with a focus on 

the COVID-19 pandemic’s eff ects on athletes’ psychophysical condition. A few assumptions on the distinctions 
between competitive and recreational athletes have been confi rmed. Firstly, statistically signifi cant diff erences in the 
age of the two groups are noticeable. Namely, professional recreational are typically younger than amateur athletes. 
This is reasonable due to the fact that professional athletes’ sports preparation and abilities start to diminish evidently 
during their thirties, while they usually retire even before their forties (Faulkner et al., 2008).

Contrary to estimations, there were no discernible distinctions between recreational and professional athletes 
regarding the stress and anxiety levels they experienced throughout the examination period as well as in terms of 
their coping methods.
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Nevertheless, professional athletes utilized relaxation techniques more often before and during the lockdown. 
Numerous studies to date have confi rmed the benefi cial eff ect of relaxation techniques on reducing anxiety and stress, 
blood pressure, and improving concentration, performance, and self-confi dence (Vincent & Yahaya, 2012; Weinberg 
& Gould, 2011). Research has shown that athletes who used relaxation techniques, such as imagination, progressive 
muscle relaxation, and breathing techniques, achieved better sports achievements than those who did not use them 
(Parnabas et al., 2014), which, consequently, contributed to the education and encouragement of athletes to use them. 
This is also supported by the results of this research, which shows that professional athletes, signifi cantly more than 
recreational athletes, used relaxation techniques before the pandemic, but also during the lockdown, i.e., during a 
period fi lled with uncertainty, changes, and stress.

 According to earlier studies (Hopkinson and Lock, 2004; Schwarz et al., 2005), professional athletes showed 
signifi cantly higher levels of perfectionism. The main characteristics of professional athletes are consistency, per-
sistence, and focus on attaining the greatest results possible. They also need to constantly push past their limits. 
Therefore, they generally have developed a perfectionist mindset. Researchers Hewitt and Flett (1991) identifi ed two 
types of perfectionism: self- and society-oriented. The fi rst one, which is typically seen as a positive quality, refers to 
the athlete’s eff orts to reach a high degree of performance. Conversely, society-oriented perfectionism has a negative 
connotation since it originates from the athlete’s environment (meaning parents, coaches, etc.). Here, the pressure is 
placed on the athlete in order to be perfect. 

Considering that our study found a substantial diff erence between professional and recreational athletes’ perfe-
ctionism, use of relaxation techniques before and during lockdown and missing training and performances, we think 
it would be benefi cial to focus on these topics in future studies. Since the research was conducted online, there was 
signifi cantly less control, thus, there is no guarantee that all participants completed it under the same conditions. 
Besides, the online research produces a sample with reduced representativeness alongside the uncertainty regarding 
the participants’ identities. Moreover, only self-report scales were utilized, which increases subjectivity, and may also 
lead to a tendency of providing socially acceptable responses. Therefore, diff erent research techniques and data sour-
ces are recommended for future research. Furthermore, a research nature is an association, hence, it prevents making 
conclusions beyond the variables’ relationships. Our study aimed to document the condition of athletes during CO-
VID-19. However, due to this fact, its ecological validity is downsized, and the generalization is limited. Therefore, 
we recommend repeating this examination when “returning to the old normal”. Thus, that will create the opportunity 
to compare new results with previously obtained ones.
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Abstract: Physical activity is one way to prevent obesity in the community. Physical activity can be done by anyone, both 
people who live in urban and rural areas. Paying attention to the physical activity of people in rural areas can help avoid 
various kinds of diseases even that cause death. The purpose of this study was to determine the relationship between physical 
activity and obesity seen based on body fat, visceral fat and body mass index. The research method used in this study is as-
sociative quantitative method with correlational study. Data collection was preceded by measurements of height, weight, and 
body fat then continued by fi lling out the Baecke Physical Activity Questionnaire. The hypothesis testing technique carried out 
in this study uses simple correlation statistical analysis techniques and multiple correlations followed by t-tests at a signifi cant 
level of α = 0.05. The results showed: First, there was a meaningful relationship between physical activity and body fat of 
-0.751, second, there was a meaningful relationship between physical activity and visceral fat of -0.608, and third, there was a 
meaningful relationship between physical activity and body mass index of -0.72. Bottom Line: Moderate to vigorous intensity 
physical activity is associated with decreased body fat, visceral fat, and BMI. Light activity or sedentary activity can lead to 
excessive accumulation of fat which can lead to obesity. This occurred in both male and female genders in this study.
Keywords: Physical activity, Obesity, Body fat, Visceral Fat, BMI.

INTRODUCTION
The development of science and technology in several fi elds can have a positive or negative impact. One of the nega-

tive impacts that occur is a decrease in mobility of movement and physical fi tness levels (Woessner et al., 2021) Reduced 
mobility of movement means reduced physical activity performed, this can improve health (Woessner et al., 2021)

Health is one measure of the level of welfare of a nation. The higher the level of health, the higher the level of 
welfare of the nation (WHO, 2023). The importance of health is stated in the strategic plan of the Ministry of Health 
(Renstra Kemenkes) for 2020-2024, that in Presidential Regulation Number 18 of 2020 concerning RPJMN for 2020-
2024, mandated nine national development missions, one of which is to improve the quality of Indonesian people. To 
realize this mission, every Indonesian citizen needs to improve the quality of life by maintaining health.

Health can be reviewed one of them through a person’s body composition, body composition is the relative propor-
tion of fat tissue and fat-free tissue contained in the body (Holmes & Racette, 2021). Body composition consists of four 
main components, namely Total Body Fat, Fat-Free Mass, Bone Minerals and Body Water. Through measuring body 
composition we can fi nd out whether there is excess fat in the body or not (Duren et al., 2008). The two most commonly 
measured components of body composition are total body fat tissue and fat-free tissue (Rahayu et al., 2019). Good body 
composition has an important role in maintaining health and vice versa if the body composition is not good it will bring 
various diseases (Holmes & Racette, 2021). Good body composition is necessary for a person to increase work capacity 
and maintain physical fi tness in order to complete his daily responsibilities well (Dhankhar, 2022).

In simple terms, body composition can be seen through body mass index (BMI) which has a close relationship 
with health, this is because BMI is one way to measure and monitor a person’s nutritional status simply (Astuti et al., 
2021). BMI is categorized into 5 categories, namely, underweight < 18.5, normal 18.5 - 22.9, overweight 23 - 24.9, 
obesity I 25 - 29.9, and obesity II ≥ 30.0. The main factors that aff ect BMI are age, sex, lifestyle, genetics, diet, and 
physical activity (Prameswari et al. 2022). 

Changes in BMI can have an impact on a person’s health status which can signifi cantly aff ect his quality of life 
(Apple et al., 2018). An imbalance between food intake and energy that comes out will cause a person to be mal-
nourished (underweight, overweight, and obesity) (Viasus et al., 2022). Being overweight is an excessive level of 
nutritional status that will depend on health so that it can reduce a person’s quality of life Changes in BMI can have 
an impact on a person’s health status which can signifi cantly aff ect his quality of life. An imbalance between food 
intake and energy that comes out will cause a person to be malnourished (underweight, overweight, and obesity) (Lin 
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& Li, 2021). verweight is a condition where a person weighs more than 120% and has a body mass index above 27. 
Being overweight is an excessive level of nutritional status that will depend on health so that it can reduce a person’s 
quality of life (Wang et al., 2018). 

The problem of obesity is one of the main risk factors for various non-communicable diseases such as cardio-
vascular disease, cancer, and diabetes militus (Swinburn et al., 2011). Noncommunicable diseases are responsible for 
> 70% of deaths worldwide, making obesity a major risk factor for morbidity and mortality worldwide as a major 
risk factor for dangerous diseases, obesity also has a high prevalence with an average prevalence of obesity in adults 
worldwide of 19.5% (Hidayat & Karjadidjaja, 2022)

The implementation of a healthy lifestyle is still a serious challenge in Indonesia. This is marked by one of them 
the low participation in sports in Indonesia. According to the results of the Socio-Cultural Education Module (MBPS) 
survey in 2018, it shows that the participation rate of people exercising nationally is 31.9%. Of the 34 provinces, 12 
provinces (35.29%) with scores above the national average and 22 provinces (64.70%) with average scores below 
the national average (Komisi X DPR, 2018). The decline in sports participation in the community is partly due to the 
development of technology, this causes someone to be less active. Excessive use of gadgets has a negative side (Alo-
taibi et al., 2020). High sedentary time in front of layers, lack of physical activity, and poor diet can aff ect people’s 
nutritional status (Kumala et al., 2019). 

Based on data from the Central Statistics Agency (BPS) on the prevalence of obesity in the population aged > 18 
years by sex, there was an increase from 2013-2018. In 2013 the prevalence of obesity was 19.6% of men and women 
32.9%, in 2016 the prevalence of obesity was 24% of men and women 41.6%, in 2018 the prevalence of obesity was 
26.6% of men and women 44.4% (BPS, 2018). Meanwhile, according to data from the Indonesian Ministry of Health 
(Kemenkes RI) on the obesity epidemic in Indonesia that 13.5% of adults aged 18 years and over are overweight, 
while 28.7% have obesity (BMI ≥ 25), and based on the 2015-2019 RPJMN indicators as many as 15.4% are obese 
(BMI ≥ 27) (Ministry of Health, n,d). The problem of obesity does not only occur in urban areas, but the trend of in-
creasing obesity problems in rural areas needs to be considered as a form of input in determining nutrition and health 
program policies and planning (Eff endy et al., 2018). 

Looking at the high prevalence of obesity in Indonesia is a serious problem, so obesity prevention is very im-
portant. To prevent obesity problems, one of them is by improving lifestyle, Lifestyle plays a very important role for 
health. In sociology, lifestyle is life for a person (Kumar, 2017). Lifestyle is a long-term choice. There are various 
eff orts to implement a healthy lifestyle, namely by maintaining a healthy food intake pattern with diet and nutrition, 
exercising regularly, choosing the right supporting nutrition and joining the community to get support from the same 
people. By making these various eff orts and attitudes, a healthy quality of life can be obtained and can create a posi-
tive environment (Tiara & Lasnawati, 2022). The application of a healthy lifestyle needs to be applied to all groups 
ranging from young children, adolescents, adults, and the elderly. 

In addition to participating in regular exercise, the application of a healthy lifestyle also needs to be accompa-
nied by maintaining a pattern of healthy and nutritious food intake (Joo et al., 2018). Pineda et al. (2019) showed that 
changes in the school food environment, such as a ban on drinking overly sweetened beverages and an increase in 
the availability of fruits and vegetables led to a signifi cant decrease in the prevalence of obesity (Pineda et al. 2019). 
Salam et al. (2020) showed that a combination of diet along with exercise can reduce BMI z-scores in adolescents 
(Salam et al. 2020). The application of a healthy lifestyle such as physical activity is one way to maintain physical 
health and maintain quality of life to stay healthy and fi t throughout the day (Kemenkes, 2021). Physical activity is 
intended to reduce sedentary lifestyle, can increase caloric expenditure, and control weight. However, physical activ-
ity needs to be done regularly to get good results (Jeki & Isnaini, 2022). 

Based on the above problems, the purpose of this study was to fi nd out how much the relationship between phys-
ical activity and the incidence of obesity. Previous research explains that, In particular, rural residents have higher 
rates of chronic diseases and obesity, evidence supports the eff ectiveness of environmental policies and strategies to 
prevent obesity and promote health equity (Renée Umstattd Meyer et al., 2016). 

METHODS 
The study design used in this study was a cross-sectional observational study. The sample in this cross-sectional 

observation study was 35 male and 15 women with an age range of 24-65 years from Bojong Koneng village, Ba-



Decembar/December, 2023 247

S  P ,  .
R   P  A  W  O  S  S   H  13(2):245-251

bakan Madang district, Bogor regency. We recruited samples and populations using accidental sampling techniques. 
Accidental sampling technique is a technique of collecting samples by chance. The sample criteria are as follows. 

Physical activity is measured using a physical activity questionnaire, BPAQ (Beacke Physical Activity Ques-
tionnaire). This questionnaire contains 16 questions covering 3 categories, such as work activities, sports activities, 
and leisure activities The questionnaire consists of physical activity scores, namely the light physical activity cat-
egory <5.6, the moderate physical activity category 5.6-7.9, and the heavy physical activity category >7.9 (Rahayun-
ingsih & Muniroh, 2022). 

Body composition is measured using Xiaomi Mi Body Scale 2/ BIA (Bioimpedance Analysis), which consists of 
weight, body mass index, body fat percentage, bone mass, protein percentage, total body water percentage, visceral 
fat, body age, muscle mass and BMR (basal metabolic rate).

The data analysis used in this study was univariate analysis, bivariate analysis using pearson product moment 
and spearman rank correlation tests, and multivariate analysis using simple linear regression equation techniques. To 
fi nd the relationship between variables use the correlation coeffi  cient and the t-test to fi nd the meaningfulness of the 
relationship. The analysis of the coeffi  cient of determination is used to determine the contribution of variable X to 
variable Y by multiplying the correlation coeffi  cient that has been squared by 100%. 

Double linear regression equations are used for 2 or more variables. To fi nd a relationship consisting of more 
than 2 variables use multiple correlation coeffi  cients and an F-test to fi nd the meaningfulness of the relationship. The 
analysis of the coeffi  cient of determination is used to determine the contribution of variable X to variable Y by mul-
tiplying the correlation coeffi  cient that has been squared by 100%. 

RESULTS 
Below are the results of descriptive analysis of the data obtained, as follows. 

Table 1. Descriptive statistics

Descrip  ve Sta  s  cs
Variabel N Minimum Maximum Mean Std. Devia  on

Physical Ac  vity 50 4.75 11.00 7.6720 1.64917
Body Fat 50 5.00 47.80 26.8640 11.74735
Visceral Fat 50 1.00 14.00 6.5600 3.76970
BMI 50 15.30 31.40 23.6122 3.90382
Age 50 24 65 46.68 11.765

Table 2. Sample participation

Age (Years) Men (N) Women (N) N=40 %
20-30 6 1 7 14
31-40 8 0 8 16
41-50 8 4 12 24
51-60 8 9 17 30
61-70 5 1 6 12

Based on the results of descriptive analysis, it can be seen that the number of data (N) is 50 people, the people of 
Bojong Koneng village have an average age of 46.68±11.76. In the results of the descriptive analysis, physical activity is 
known to have an average of 7.67±1.64 which means that physical activity carried out by the people of Bojong Koneng 
village is classifi ed as moderate physical activity. In addition, it can be known that the average body fat of the people of 
Bojong Koneng village is 26.86±11.74 with the category of overfat in the male sex and obesity in the female sex. In the 
variable visceral fat has an average of 6.56±3.76 with normal categories in the male sex and obesity in the female sex. 
In the variable body mass index has an average of 23.61± 3.90 with normal categories in the male sex and obese in the 
female sex. In table 2. explain by gender. It can be known that the characteristics of respondents in this study are 70% 
male and 30% female. People who have the most ages of 51-60 years in this study amounted to 30%. 
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Table 3. Characteristics of Respondents

Characteris  cs of Respondents
Gender

Men Women
Frequency

N % N %
Physical Ac  vity
Light 3 6 8 16
Keep 10 20 6 12
Heavy 22 44 1 2
Average±SD 7,67±1,65
Body Mass Indeks
Thin 2 4 0 0
Normal 28 56 4 8
Fat 2 4 3 6
Obesity 3 6 8 16
Average±SD 23,61±3,90
Body Fat
Underfat 2 4 0 0
Health 25 50 2 4
Overfat 4 8 2 4
Obese 4 8 11 22
Average±SD 26,86±11,74
Visceral Fat
Low 19 38 0 0
Normal 6 12 2 4
High 9 18 3 6
Very High 2 4 9 18
Average±SD 6,56±3,77
Average weight 60,70±8,67 63,66±10,17
Average±SD 62,00±9,22

In table 3. Explaining the characteristics of respondents, it can be seen that in the variable of physical activity, 
men in rural areas do more heavy physical activity by 44%, while women do more light physical activity by 16%. The 
mean and standard deviation in the body weight of males was 60.70±8.67 and females was 63.66±10.17. In the vari-
able Body mass index it is known that men who are obese by 6% and women by 16%. Age, sex, and ethnicity were 
found to have an infl uence on body fat and BMI in the community of Bojong Koneng Village. Gender can infl uence 
the extent to which BMI can predict body fat in the community of Bojong Koneng Village. Women have more total 
body fat than men (Carpenter et al., 2013). 

Body fat in obese men by 8% and women by 22%. A study explains, that light activity has no link with body 
fat (Winters-VAN Eekelen et al. 2021). The diff erence in average body fat percentage between men and women was 
found in this study. Women have a higher body fat average than men. This is in line with research that explains that 
women’s body fat percentage is higher than men’s (Goodman-Gruen & Barrett-Connor, 1996).

Visceral fat that falls into the high and very high categories in men by 18% and 4%, while in women by 6% 
and 18%. . This is in contrast to previous studies that found that the diff erence in visceral fat in men is higher than in 
women, besides that there is no diff erence between visceral fat in men and women (Staiano & Katzmarzyk, 2012). In 
this study it is known that physical activity carried out by men is classifi ed as heavy physical activity, while in women 
it is classifi ed as light physical activity. This is what causes diff erences in visceral fat in men and women. A study 
says that physical activity for 30 minutes with moderate to strong intensity is associated with a decrease in visceral 
fat, while light activity is not related (Winters-VAN Eekelen et al., 2021). 
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Next, it is described in table 4. Related to the relationship between physical activity, body fat, and visceral fat on 
the body mass index of people in rural areas. To fi nd the correlation value between variables, spearman correlation 
analysis is used.

Table 4. Correlation of physical activity, body fat, visceral fat with BMI 

Variabel Physical Ac  vity Body Fat Visceral Fat BMI
Physical Aca  vity R -0.751 -0.608 -0.725

Sig. (2-tailed) 0.000 0.000 0.000
Body Fat R -0.751 0.672 0.821

Sig. (2-tailed) 0.000 0.000 0.000
Visceral Fat R -0.608 0.672 0.951

Sig. (2-tailed) 0.000 0.000 0.000
BMI R -0.725 0.821 0.951

Sig. (2-tailed) 0.000 0.000 0.000

DISCUSSION 

This study discusses the interaction between physical activity, body fat, visceral fat and BMI in rural communi-
ties. The results found that obesity that occurs in rural communities is associated with low levels of physical activity 
as well as high body fat, visceral fat and BMI found in women. Strenuous activity levels are associated with lower 
body fat, visceral fat and BMI found in males.

Based on the results of the correlation calculation above, it can be explained that, the variable relationship of 
physical activity with body fat (R = -0.751; ρ = 0.000) means that physical activity has a strong and signifi cant nega-
tive relationship with body fat. A negative sign indicates the direction of the relationship between variables, this can 
be explained that the higher the physical activity carried out, the less body fat. . This is supported by a study con-
ducted, that someone who has more sedentary activity will have high body fat (DiFrancisco-Donoghue et al., 2022). 
Other studies report that someone who does more frequent physical activity has low body fat (Zou et al., 2020). 
Physical activity of moderate to vigorous intensity had a negative association with some body fat and belly fat, while 
light physical activity had no association with body fat. This is important to prevent abdominal obesity and cardio-
matabolic disease (Winters-VAN Eekelen et al., 2021). 

Based on the results of the correlation calculation above, it can be explained that, the relationship of physical ac-
tivity variables with visceral fat (R = -0.608; ρ = 0.000). This means that physical activity has a strong and signifi cant 
negative association with visceral fat. A negative sign indicates the direction of the relationship between variables, 
this can be explained that the higher the physical activity carried out, the less visceral fat will be. This is supported by 
a study that explains that found a relationship between physical activity and abdominal body fat, broadly the same as 
the relationship between physical activity and total body fat (Bowen et al., 2015). Other studies report that increased 
visceral fat is a risk factor for metabolic syndrome in postmenopausal women, but high levels of regular physical 
activity above the threshold of 12,500 steps/day can reduce it substantially (Zając-Gawlak et al., 2017). 

Based on the results of the correlation calculation above, it can be explained that, the relationship of physical 
activity variables with BMI (R = -0.725; ρ = 0.000). This means that physical activity has a strong and signifi cant 
negative relationship with BMI. A negative sign indicates the direction of the relationship between variables, this can 
be explained that the higher the physical activity carried out, the less BMI. This is supported by a study that explains 
that increased physical activity for 3 three months along with diets carried out by people who are obese shows a de-
crease in BMI (Rodriguez et al., 2022). The behavior of daily physical activity aff ects the accumulation of visceral 
fat and body mass index (Ando et al., 2020). Doing physical activity, such as walking is one way to prevent cardio-
metabolic disease (Ando et al., 2020). 

Based on the results of the correlation calculation above, it can be explained that the variable relationship be-
tween body fat and visceral fat (R = 0.672; ρ = 0.000) shows the direction of a strong and signifi cant positive relation-
ship. This means that, the higher the body fat, the visceral fat. This is supported by research that explains, that there 
is a positive correlation between body fat and visceral fat (Saraswati et al. 2014). 
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Based on the results of the correlation calculation above, it can be explained that the variable relationship of 
body fat with BMI (R = 0.821; ρ = 0.000) shows the direction of a strong and signifi cant positive relationship. This 
means that, the higher the body fat, the BMI will increase. This is supported by research that explains, that body fat 
can be predicted well by BMI (Gurrici et al., 1998).

Based on the results of the correlation calculation above, it can be explained that the relationship between vis-
ceral fat variables and BMI (R = 0.951; ρ = 0.000) shows the direction of a strong and signifi cant positive relation-
ship. This means that, the higher the visceral fat, the BMI will increase. This is supported by research that explains, 
that there is a positive correlation between visceral fat and BMI. In addition, it was explained that the correlation 
between visceral fat and BMI was greater experienced in men (Gadekar et al., 2020). In another study, visceral fat has 
little to do with BMI. Visceral fat is considered very important for assessing cardiometabolic risk (Shah et al., 2014). 
The prevalence of abdominal obesity will tend to increase according to BMI and with age usia (Kim et al., 2019). 

The study showed that physical activity had a negative association with obesity based on body fat, visceral fat 
and BMI. In this study, women had a higher average BMI value compared to men, this is because in this study women 
did more light physical activity, while men had an average BMI value of normal average value conditions due to 
heavy physical activity. Women with high obesity are associated with risk factors that can cause metabolic syndrome, 
but high regular physical activity above the threshold of 12,500 steps/day can reduce it substantially (Zając-Gawlak 
et al., 2017). The fi ndings of this study explain that it is important to engage in moderate-to-vigorous intensity physi-
cal activity and is carried out regularly in rural communities. This is important to do to maintain their fi tness and 
health, both physically and mentally. The need to plan government programs related to physical fi tness and health in 
rural areas as an eff ort to prevent obesity in rural areas.

CONCLUSION AND SUGGESTION 
Based on the discussion above, it can be concluded that, the importance of people to do physical activity with mod-

erate to strong intensity, because it can be associated with a decrease in body fat, visceral fat, and BMI. Light activity or 
sedentary activity can lead to excessive fat accumulation that can lead to obesity. This occurred in both male and female 
genders in this study. In future studies, more populations and samples are needed to have a better level of accuracy.
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Abstract: This paper examines the relationship between age and sports success, exploring whether age can serve as a 
reliable indicator of an athlete‘s performance and achievements in various sports disciplines. The fi ndings and insights 
presented in this paper can be benefi cial to several groups, including sports coaches, talent scouts, sports psychologists, 
and researchers in the fi eld of sports science. By understanding the role of age in sports success, these professionals can 
make informed decisions regarding talent identifi cation, athlete development, and performance optimization. The paper 
initially reviews existing literature on the topic, analyzing studies that have explored the relationship between age and 
sports performance. It discusses both physiological and psychological factors that can infl uence an athlete‘s success at 
diff erent stages of their career. Additionally, it examines the impact of age-related changes, such as declining physical 
abilities and increased injury risks, on an athlete‘s performance and longevity in sports. To improve this paper, several 
changes can be implemented. First, expanding the number of references and citations will enhance the paper‘s credibility 
and provide a broader perspective on the topic. By incorporating studies from diff erent researchers and sources, the paper 
can present a comprehensive analysis of age as an indicator of sports success. Additionally, the paper can benefi t from 
including more empirical research, moving beyond a review paper to incorporate original studies and data analysis. This 
would strengthen the paper‘s argument and contribute to the existing body of knowledge in the fi eld. For other authors 
writing on the same topic, it is recommended to focus on the following areas for improvement. Firstly, ensuring a thorough 
review of the literature, covering relevant studies and research papers, will enhance the depth and breadth of the paper. 
Secondly, conducting original research or including empirical studies will contribute to the scientifi c understanding of age 
and sports success. This can involve collecting data from diff erent sports disciplines, analyzing performance metrics, and 
evaluating the impact of age-related factors on athlete outcomes. So, this paper investigates the relationship between age 
and sports success, providing insights that can assist various stakeholders in the sports industry.
Keywords: sports success, chronological age, biological age, athlete.

INTRODUCTION
Sports is a highly competitive fi eld where athletes strive to achieve excellence and reach the pinnacle of suc-

cess in their respective sports. Many factors play a crucial role in determining an athlete‘s success, such as physical 
fi tness, mental toughness, skill level, and training regimen (Allen & Hopkins, 2015). One of the most discussed and 
debated factors in recent times is age, and whether it is a determining factor for sports success. Age has long been 
considered a crucial indicator of athletic performance and a factor that can infl uence an athlete‘s ability to compete at 
a high level (Lorenzo-Calvo et al., 2021). In this context, the relationship between age and sports success has become 
an intriguing subject of research and discussion among sports stakeholders, experts, and academics. 

Age has a signifi cant impact on an athlete‘s physical capabilities (Suzic Lazic et al., 2017). Athletes diff er by 
age in morphology, as well as in motor and functional abilities (Peña-González et al., 2018). As athletes age, their 
physical capabilities decline, making it harder for them to perform at their best. This decline is due to various factors, 
including a decrease in muscle mass, a decrease in bone density, and a decrease in aerobic capacity (Hennis et al., 
2022). However, it is essential to note that the rate of decline varies from person to person, and some athletes may 
maintain their physical capabilities for longer than others. 

This paper aims to explore the literature that analyzes the role of age as an indicator of sports success, the chal-
lenges associated with competing at diff erent age levels, and the potential factors that can aff ect an athlete‘s perfor-
mance as they age.
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SPORT SUCCESS
Sport success can be defi ned as the achievement of specifi c goals or objectives in the context of athletic competi-

tion (Gould & Maynard, 2009). Research has shown that there are many factors that contribute to sport success, includ-
ing physical and mental abilities, training, motivation, and social support. Genetic factors may aff ect athletic ability and 
add to sport success (Tucker et al., 2014). Despite of that, it is also proven that discrimination between successful and 
unsuccessful athletes in personality trait factors are common (Rowley et al., 1995). According to a study, athletes were 
more likely to succeed in their sport if they had greater levels of self-effi  cacy and confi dence (Kim & Eom, 2019). Ad-
ditionally, a review indicates that a number of variables, such as genetics, training, nutrition, and psychological elements 
like motivation and goal-setting, can have an impact on a person‘s success in sports (Stanley, 2017).

AGE AS INDICATOR
Age is an important factor in sports success, as it can impact an athlete‘s physical abilities, skill development, 

and overall performance. Athletes who start training and competing at a young age may have a developmental ad-
vantage, as their bodies are still growing and adapting to the demands of their sport (Bompa & Buzzichelli, 2015). 
However, age can also be a limiting factor in sports, as physical decline and injury risk increase with age. Addition-
ally, older athletes may have accumulated experience and strategic knowledge that can compensate for any physical 
decline (J. Baker & Horton, 2004). The optimal age for achieving peak athletic performance varies depending on the 
sport. For instance, studies suggest that endurance athletes tend to peak later in life, with the average age for marathon 
runners being around 30 years old (Knechtle et al., 2012). On the other hand, team sport athletes tend to peak earlier, 
with the average age for professional soccer players being around 27 years old (Casal et al., 2017).

Chronological age
Chronological age is a straightforward measure of an individual‘s age, calculated in years from the date of their 

birth (Kotter-Grühn et al., 2016). It is commonly used as a basic indicator of an athlete‘s potential for success in 
sports, as younger athletes are sometimes thought to be developing more quickly than their older rivals. However, 
chronological age does not always accurately refl ect an athlete‘s physical, cognitive, or emotional development, 
which can vary greatly from person to person (Keadle et al., 2019). Additionally, the impact of chronological age on 
sports success can vary depending on the specifi c sport in question, as diff erent sports require diff erent physical and 
mental attributes that may develop at diff erent rates (Vaeyens et al., 2008). Therefore, while chronological age is a 
useful starting point in assessing an athlete‘s potential for success in sports, it should not be the only factor consid-
ered. Other factors such as training, experience, and motor abilities must also be taken into consideration.

Biological age
Biological age is a concept that takes into account an individual‘s physical and physiological health and func-

tion, which may be diff erent from their chronological age. Biological age can be infl uenced by a range of factors, 
including genetics, lifestyle choices, and environmental factors (Belsky et al., 2015). Biological age, which can rep-
resent an athlete‘s physical condition and resiliency among other things, can be a key determinant of their likelihood 
of success in sports (Figueiredo et al., 2011). For example, an athlete with a younger biological age may have a higher 
level of physical fi tness and be less prone to injuries compared to an athlete with an older biological age. Because 
it can give a more accurate image of an athlete‘s physical skills and limitations, biological age can be a benefi cial 
complement to chronological age when determining if they have the ability to succeed in sports.

GENDER DIFFERENCES
Gender diff erences are an important factor to consider when evaluating the impact of age on sports success. On 

average, males tend to have greater muscle mass and strength than females, which can provide a physical advantage in 
certain sports that require power and speed. However, females tend to have greater fl exibility and endurance, which can 
be benefi cial in sports that require agility and stamina (Giovagnoli, 2021). Additionally, the onset and tempo of puberty 
can diff er between males and females, which can aff ect their athletic performance and potential (Wing et al., 2020). It 
can be diffi  cult to compare male and female athletic performance and to create fair and equal competition criteria as 
a result of these disparities. Research has shown that there is a „sweet spot“ age range for peak performance in vari-
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ous sports for both male and female athletes. For example, a study found that in track and fi eld, peak performance was 
reached between the ages of 26 and 27 for males and between the ages of 24 and 26 for females. In swimming, the peak 
age range for male athletes was found to be between 20 and 27, while for female athletes it was between 18 and 24 (A. B. 
Baker & Tang, 2010). As a result, it‘s critical to encourage gender parity in sports participation and performance evalu-
ation as well as to consider gender-specifi c aspects when evaluating the eff ect of age on sports success.

POSITIVE AND NEGATIVE ASPECTS OF AGE FOR SPORTS SUCCESS
Age can be both a positive and negative aspect for sports success (Güllich & Emrich, 2014). On the positive 

side, younger athletes often have a higher level of energy, faster recovery time, and more fl exibility (Makaruk et al., 
2022). This makes them more adaptable to new techniques, and better able to push themselves during training ses-
sions (Johnston et al., 2018). Additionally, younger athletes are often fearless and confi dent, which allows them to 
take more risks in competitions (Piepiora & Piepiora, 2021). As a result, they can often achieve impressive results 
in their respective sports, especially in those that require a high level of physical ability and endurance. On the other 
hand, older athletes tend to have more experience and knowledge of their sport, which can be advantageous. They 
have developed a better understanding of their own strengths and weaknesses, and know how to optimize their train-
ing and performance accordingly (“Relationship between Training Load and Match Running Performance in Men’s 
Soccer,” 2021). They are also less prone to injuries, as they have developed greater control over their bodies and 
movements (Lambert & Evans, 2002). Athletes who are older frequently exhibit greater levels of discipline and com-
mitment, which enables them to sustain their level of physical and mental fi tness for longer (Deck et al., 2021). Age, 
though, can sometimes be a barrier to athletic performance. Younger athletes may have a considerable disadvantage 
due to their inexperience, particularly in sports that demand a high level of strategic thinking and decision-making 
(Silva et al., 2020). In addition, younger athletes may struggle to maintain focus and motivation over longer periods, 
which can hinder their progress. However, older athletes may discover that as they become older, their physical ca-
pabilities start to deteriorate, making it more challenging for them to compete at the greatest level (Domingos et al., 
2021). They can also have a hard time keeping up with younger rivals who are faster and more energetic. All in all, 
age is both a positive and negative aspect of sports success. While younger athletes often have more energy and fl ex-
ibility, older athletes have greater experience and knowledge.

CONCLUSION
In conclusion, age can be both a positive and negative indicator of sports success. Younger athletes often have 

higher levels of energy, faster recovery time, and more fl exibility, which make them more adaptable to new tech-
niques and better able to push themselves during training sessions. They may also be more fearless and confi dent, 
allowing them to take more risks in competitions. However, younger athletes may also have a disadvantage due to 
their inexperience, particularly in sports that demand a high level of strategic thinking and decision-making. On the 
other hand, older athletes often have a higher level of discipline and dedication, which allows them to maintain their 
physical and mental fi tness for longer periods. They may have more experience and knowledge of the game, allowing 
them to make better decisions and strategize more eff ectively. However, older athletes may also fi nd that their physi-
cal abilities begin to decline with age, making it more diffi  cult to compete at the highest level, particularly in sports 
that require a high level of energy and speed. Therefore, it‘s important to consider both the positive and negative 
aspects of age when assessing an athlete‘s potential for success in a particular sport. 

Finally, expanding the length of the paper will allow for a more comprehensive exploration of the topic, provid-
ing a detailed analysis of diff erent perspectives and addressing potential counterarguments. By incorporating addi-
tional references and empirical research, authors can enhance the paper‘s quality and scientifi c rigor. 
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Samo radovi koji dobiju pozitivne recenzije će biti prihvać eni. Jedan od presudnih razloga recenzije je navo-
đenje citata i referenci relevantne literature. Urednički odbor ima pravo da komentariše formu rada prije nego što on 
bude prihvać en za objavljivanje. Redakcija nije obavezna da objavljuje radove po hronološkom redosledu njihovog 
prijema ili po redoslijedu po kom su prihvać eni za objavljivanje. Nijedan značajan dio rada ne treba da bude objav-
ljen negdje drugdje. Prikazivanje rezultata u izvodima, sažecima, kratkim pregledima, disertacijama i magistarskim 
tezama, recenzijama i radovima sa konferencija (do tri stranice, koje sadrže sažetke, grafi čke prezentacije i literaturu) 
ne smatra se objavljivanjem. Ako rukopis sadrži rezultate koji su već  objavljeni, autor(i) moraju dobiti pristanak pr-
vog izdavača i jasno citirati izvor.
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Publication and authorship
• All submitted articles are subject to strict peer-review process by at least two reviewers that are experts in the 

area of the particular paper.
• The factors that are taken into account in review are relevance, soundness, signifi cance, originality, readabi-

lity and language.
• The paper acceptance is constrained by such legal requirements as shall then be in force regarding libel, 

copyright infringement and plagiarism.
• For published articles, information on relevant potential confl icts of interest will be made available to the 

public.

Authors’ responsibilities
• Authors must certify that their manuscripts are their original work.
• Authors must certify that the manuscript has not previously been published elsewhere.
• In case a submitted manuscript is a result of a research project, or its previous version has been presented at a 

conference in the form of an oral presentation (under the same or similar title), detailed information about the 
project, the conference, etc. shall be provided navesti gde se navode. A paper that has already been published 
in another journal cannot be reprinted in this journal.

• Authors must certify that the manuscript is not currently being considered for publication elsewhere.
• Authors must identify all sources used in the creation of their manuscript.
• It is the responsibility of each author to ensure that papers submitted in this journal are written with ethical 

standards in mind.

Reviewers’ responsibilities
• Reviews should be conducted objectively, with no personal criticism of the author.
• Reviewers are required to provide written, competent and unbiased feedback in a timely manner on the scho-

larly merits and the scientifi c value of the manuscript.
• Reviewers should keep all information regarding articles confi dential and treat them as privileged informa-

tion.
• Reviewers must not have confl ict of interest with respect to the research, the authors and/or the funding sour-

ces for the research. If such confl icts exist, the reviewers must report them to the Editor without delay.
• Any selected referee who feels unqualifi ed to review the research reported in a manuscript or knows that its 

prompt review will be impossible should notify the Editor without delay.

Editors’ responsibilities
• Editors have complete responsibility and authority to reject/accept an article.
• Editors are responsible for the contents and overall quality of the publication.
• Editors should always consider the needs of the authors and the readers when attempting to improve the pu-

blication.
• Editors should preserve the anonymity of reviewers.
• Editors should act if they suspect misconduct, whether a paper is published or unpublished, and make all 

attempts to persist in obtaining a resolution to the problem.
• Editors shoul d not reject articles based on suspicions.
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Objavljivanje i autorska prava
• Svi pristigli članci podliježu strogoj recenziji od strane barem dva recenzenta koji su stručnjaci iz oblasti 

naučnog rada.
• Faktori koji se uzimaju u obzir prilikom recenzije su relevantnost, ispravnost, značaj, originalnost, čitljivost 

i jezik.
• Prihvatanje rukopisa je ograničeno takvim zakonskim uslovima koje će se primijeniti u slučaju klevete, zlo-

upotrebe autorskih prava i plagijata.
• Kod objavljenih članka, informacije o relevantnim potencijalnim sukobima interesa biće dostupne javnosti.

Odgovornosti autora
• Autori moraju da potvrde da je njihov rukopis njihovo autorsko djelo.
• Autori moraju da potvrde da njihov rukopis nije prethodno objavljen na nekom drugom mjestu.
• U slučaju da je poslati rukopis rezultat naučnoistraživačkog projekta ili da je, u prethodnoj verziji, bio izložen 

na skupu u vidu us menog saopštenja (pod istim ili sličnim naslovom), detaljniji podaci o projektu, konfe-
renciji i slično, navode se u navesti gdje se navode. Rad koji je već objavljen u nekom časopisu ne može biti 
preštampan u ovom časopisu.

• Autori moraju da potvrde da se njihov rukopis trenutno ne razmatra za objavljivanje negdje drugdje.
• Autori su dužni da navedu sve izvore koje su koristili u pisanju njihovog rukopisa.
• Autori su dužni da se pridržavaju etičkih standarda koji se odnose na naučnoistraživački rad.

Obaveze recenzenta
• Recenzija mora biti objektivna. Komentari koji se tiču ličnosti autora smatraju se neprimjerenim. Sud recen-

zenata mora biti jasan i potkrepljen argumentima.
• Recenzenti bi trebalo svoje stavove da iskažu jasno, sa pratećim argumentima.
• Recenzenti bi trebalo da čuvaju u povjerenju sve informacije u vezi članka i smatraju ih privilegovanim in-

formacijama.
• Recenzent ne smije da bude u sukobu interesa sa autorima ili fi nancijerom istraživanja. Ukoliko postoji sukob 

interesa, recenzent je dužan da o tome momentalno obavijesti urednika.
• Recenzent koji sebe smatra nekompetentnim za temu ili oblast kojom se rukopis bavi dužan je da o tome 

obavijesti urednika.

Obaveze urednika
• Urednici imaju punu odgovornost i ovlaštenje da odbiju/prihvate članak.
• Urednici su odgovorni za sadržaj i ukupni kvalitet publikacije.
• Urednici bi uvijek trebalo da razmotre potrebe autora i čitaoca pri pokušaju da se poboljša publikacija.
• Urednici bi trebalo da sačuvaju anonimnost pregledanog članka.
• Urednici bi trebali da osiguraju da je sav materijal koji objavljuju u skladu sa međunarodno prihvaljivim 

etičkim smjernicama.
• Urednici bi trebalo da djeluju ukoliko posumnjaju na zloupotrebu, bez obzira da li je rad objavljen ili ne, i 

preduzmu mjere kako bi uspjeli da riješe problem.
• Urednici ne bi trebalo da odbace članak na osnovu sumnje.
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