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Abstract
Introduction. Physical fitness is the capacity to perform different
activities involved in everyday life. Aim of Study. The main
goal of this study was to investigate gender differences among
second graders in the physical activity level, physical fitness and
fundamental movement skills. Material and Methods. In doing
so, a sample of 78 children (35 girls, 43 boys, overall mean 7.34 ±
± 0.53 years) was measured using NPAQ (Netherland Physical
Activity Questionnaire), FMS-Polygon, BOT-2 (Bruininks–
Oseretsky Test of Motor Proficiency), F3 test and BMI. Results.
The between-subject t-test was applied to determine whether
a significant difference exists between the genders. Differences
were found between boys and girls in applied physical fitness
tests in two tests: F3 (t = 3.05; p = 0.003) and FMS-Polygon
(t = –2.7; p = 0.007), while no significant differences were observed
for BOT-2, physical activity (KA), sedentary activity (SA) and
BMI. Conclusions. The applied between-subject t-test showed
significant differences between the genders. Such differences
were found between boys and girls in applied physical fitness
tests in two tests F3 (t = 3.05; p = 0.003) and FMS-Polygon
(t = –2.7; p = 0.007), while no significant differences were
observed for BOT-2, physical activity (KA), sedentary activity
(SA) and BMI.
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Introduction
hysical fitness, defined as the capacity to perform
physical activity, includes integrated measures of
most body functions (skeletomuscular, cardiorespiratory,
hematocirculatory, psychoneurological and endocrinemetabolic) involved in everyday physical life activity
and physical exercise [24]. Therefore, physical fitness
includes two categories: skill-related fitness described
based on agility, speed, coordination, balance, power
and reaction time, and health-related fitness such as
cardiorespiratory fitness, muscular endurance, muscular
strength and flexibility [21]. Studies report that a higher
motor skill proficiency during childhood positively impacts
physical activity among young people [6, 7]. Furthermore,
increased physical activity is likely to have positive effects
on preschool health and skill-related fitness qualities [14].
Moreover, a high level of physical fitness can also
increase health outcomes and prevent chronic diseases,
musculoskeletal problems and psychological health
issues. It has been treated as a powerful marker of health
[24]. Moreover, the acquisition of fundamental movement
skills at preschool age is one of the most important
predictors of physical fitness because of the natural form
of movement in preschoolers, which is important in further
specific sports skills [12]. Insufficiently stimulated and
underdeveloped motor skills and knowledge at a young
age may lead to decreased or delayed development of
motor creativity [19].
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Furthermore, previous studies had identified gender
differences in physical fitness, which may to a greater
extent affect adolescents [9]. Thus preschool-age boys
have better results on some tests such as standing
broad jump, shuttle run and arm hanging, while
girls have better results in coordination and manual
dexterity; nevertheless, the differences were small [18].
Researchers have reported that boys spend more time
in various physical activities during the day than girls
[14, 17]. Some studies have also reported a significant
difference between genders in locomotor skills, where
boys performed better in object control skills [5, 16]. In
contrast, girls tend to have better locomotor skills [16].
Consequently, despite some gender differences some
researchers state that there are no significant differences
between genders in physical fitness [5]. Therefore, there
is a lack of evidence in previous studies in identifying
gender differences in this context. Therefore, this study
aimed to investigate gender differences among second
graders in their physical activity level, physical fitness
and fundamental movement skills.
Material and Methods
Participants
The sample included 78 children (35 girls, 43 boys)
with an average age of 7.34 ± 0.53 years. Participants
for this study were recruited from two elementary
schools attending the second grade according to the
nine-year curriculum in Bosnia and Herzegovina. With
the school principal’s consent to conduct the research,
a meeting was held with the parents of the respondents.
Children with health problems and motor disorders
were not included. All the participant’s parents signed
written consent forms and were fully informed of the
purpose of the study. The research was conducted fully
in accordance with the Declaration of Helsinki and
approved by the institution’s Ethics Committee.
Measures and procedures
Two experienced observers took all measurements
at the beginning of June for five consecutive days
before training at approximately the same time of the
day between 9:00 a.m. and 10:30 a.m. during physical
education classes. The FMS-Polygon test was taken
three times and all the other tests were repeated once.
Gender was the independent variable analyzed in
this study. Additional dependent tests included six
quantitative variables. For the evaluation of physical
activity and sedentary activity of children, parents
were asked to complete the NPAQ [22] determining
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psychometric characteristics. The NPAQ consists of
two sections: assessment of (1) physical activity, and
assessment of (2) sedentary activities. The section that
evaluates activity contains seven statements that parents
must answer using a Likert scale (1-5) regarding how
much they agree with the statement, with the total score
being the mean value of all answers (KA). The part that
evaluates the child’s inactivity contains only two questions
related to the average daily time spent doing sedentary
activities (watching television and using a computer).
The total is calculated by summing the two responses
(SA). To assess fundamental movement skills an (3)
obstacle polygon was used [29]. An obstacle polygon
was designed with its reliability and validity proved [20].
More precisely, the polygon is based on the scientifically
founded hierarchy of fundamental movement skills
and includes the following tasks: passing and catching
a volleyball against the wall as representing motor skills
for object manipulation, jumping over sponge obstacles
50 cm high as representing motor skills to overcome
obstacles, lifting and carrying 3 kg medicine balls as
representing motor skills to overcome resistance and
a 20-m run as representing motor skills to master
space. The result required to overcome the polygon
(FMS-Polygon) was recorded with a pair of photocells.
In addition to the FMS-Polygon, a short form was
used to assess the degree of motor skills acquisition,
(4) Bruininks-Oseretsky Test of Motor Proficiency,
second edition (BOT-2) [8]. The short version consists
of 14 tests covering all 8 motor areas. The scoring
system depends on the individual test (range of 2 to
13-point scales). The sum of all results gives the total
motor quotient. Furthermore, children were tested in
(5) F3 test (running distance in 3 minutes). Performance
was determined from the running distance in meters
covered in 3 full minutes in an track outdoor field. To
gain a more detailed view of morphological features of
the observed sample (6) the body mass index (BMI)
was also calculated.
Statistical analysis
All data were presented as means ± standard deviation,
minimum and maximum results. Gender differences
were evaluated using the t-test for independent samples.
Statistical analyses were performed using the Statistica
13.2 data analysis software system (Dell Inc., Tulsa,
OK, USA). The type one error was set at α = 5%.
Results
Means ± SD values, minimum and maximum values in
both observed groups were presented (Table 1).
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Table 1. Descriptive statistics for parameters between genders
Total

Male

Female

M ± SD

M ± SD

M ± SD

479.56 ± 38.87

491.1 ± 36.41

BOT-2 (sum of point scale)

63.69 ± 5.94

Physical activity (hours)

Variables

Min

Max

p

465.40 ± 37.55

396

568

<0.001

63.47 ± 6.59

4.10 ± 0.50

46

75

0.71

4.01 ± 0.63

4.10 ± 0.50

3.89 ± 0.74

1.57

5

0.16

147.44 ± 67.47

150.23 ± 65.88

144.00 ± 70.18

30

390

0.68

FMS-Polygon (seconds)

25.51 ± 2.81

24.75 ± 2.73

26.46 ± 2.65

20.89

33.66

<0.01

Body mass index (kg/m2)

17.71 ± 2.68

17.55 ± 2.73

16.79 ± 2.59

12.95

28.21

0.22

F3 (meters)

Sedentary active (minutes)

The t-test was applied to determine whether a significant
difference exists between the genders. As can be seen
in Table 1, there were significant difference between
male and female first graders in F3 (t = 3.05; p = 0.003)
and PBMZ (t = –2.7; p = 0.007), while no significant
differences were observed for BOT-2, KA, SA and
BMI.
Discussion
This study confirmed that there are general gender
differences in physical fitness. Differences between boys
and girls in applied physical fitness tests were identified
in two tests, F3 and FMS-Polygon, while BOT-2,
NPAQ and BMI showed no significant differences in
performance related to locomotor and manipulative
motor skills in children aged 6-7 years [20]. These
findings are in agreement with the frequently observed
gender differences in aerobic performance [11, 27].
Previous research studying aerobic capacity assumed that
body composition has an impact on gender differences
[9]. In this case, the F3 test confirms the distance
between boys and girls. Accordingly, Armstrong and
Welsman [3] claimed that these differences are due to
changes in lean-body weight, body fat, hemoglobin and
hormonal changes, but increase during puberty. To put
it differently, girls have a higher level of leptin, which
is strongly related to adipose tissue [26]. Also, some
authors compared heart size with an aerobic difference,
because girls have smaller heart sizes, indicating a smaller
stroke volume [20].
Additionally, in terms of muscle mass boys also have an
advantage over girls, which leads to gender differences
[2]. Furthermore, girls have more imbalances in the
development of a high burst of power [4]. For the
most part, these claims are not so readily apparent in
preschoolers and first graders, as all explanations have
been speculative and rejected [13, 25].
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Not only the F3 test, but also the FMS-Polygon, which
can be characterized as a test assessing locomotor
and manipulative motor skills, had shown gender
differences, because in most cases boys are better in
fundamental movement skills, where they are superior
in object manipulation [28]. More precisely, they have
an advantage over girls in strength and endurance [30].
Although this may be true, researchers concluded that
this polygon test is also age-sensitive [10].
Furthermore, the BOT-2 test in the paper contains all
motor skills, the sum of which gives the result of the
total motor space, showed no gender differences. On the
other hand, the differences were confirmed in the FMSPolygon, which can be characterized as a test assessing
locomotor and manipulative motor skills. Therefore,
the obtained results certainly open the space for
additional research that would determine the background
responsible for the skills that differentiate boys and girls
in fundamental movement skills. Based on previous
knowledge, it can be argued that gender differences in
fundamental motor skills are primarily defined by sports
activities that children practice [23]. Nevertheless,
similarly as the NPAQ test, BMI does not significantly
affect performance in locomotor and manipulative
motor skills in children aged 6-7 years [20].
The presented results suggest a careful observation
of gender as a predictor of physical activity in early
elementary school age. Correspondingly, from the
observed six areas of physical fitness, differences
were found in some tests, while in others there were
no differences. It is in line with findings from previous
research [15]. Therefore, it is an indicator of the need for
individual analyses of different areas of physical fitness
in the context of gender differences. In this way it would
be possible to find the most effective teaching models
for physical education as sports training in elementary
school pupils in relation to gender differences [1].
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Conclusions
The present study results indicate that differences in boys
and girls were identified mainly in aerobic performance
due to body composition. Also, differences are observed
in fundamental movement skills characterized by
strength and endurance, where boys have an advantage.
Although we can say that the results of this study are
generally accepted facts, they are often neglected in
practice. This is especially true for the implementation
of teaching physical education in the lower grades of
elementary school, through which due to organizational
shortcomings gender differences can be neglected.
Moreover, differences can also be observed in sports
clubs of younger age groups, where girls and boys train
together. This practice certainly has many advantages,
but it is still necessary to consider gender as a crucial
factor in specified areas of physical fitness.
Consequently, the practical value of this paper is to
point out once again the complexity of the approach
to the implementation of physical education programs
in view of gender differences and various aspects of
physical fitness.
Therefore, it is obvious that gender cannot be
unambiguously viewed as a predictor of physical
fitness, but it is necessary to take into account the
specifics of individual factors of fitness and observe
them individually. This approach will ensure the most
complete development of all areas of physical fitness in
boys and girls.
Conflict of Interest
The authors declare no conflict of interest.
References

1. Altavilla G, Di Tore PA, Raiola G, D’Isanto T. Physical
activity and evolutionary change of motor skills in
scholar age. Acta Kinesiol. 2017;11:7-11.
2. Álvarez-Bueno C, Hillman CH, Cavero-Redondo I,
Sánchez-López M, Pozuelo-Carrascosa DP, MartínezVizcaíno V. Aerobic fitness and academic achievement:
a systematic review and meta-analysis. J Sports Sci.
2020;38(5):582-589. https://doi.org/10.1080/02640414.
2020.1720496.
3. Armstrong N, Welsman JR. Development of aerobic
fitness during childhood and adolescence. Pediatr
Exerc Sci. 2000;12(2):128-149. https://doi.org/10.1123/
pes.12.2.128.
4. Baquet G, Berthoin S, Gerbeaux M, Van Praagh, E.
Assessment of the maximal aerobic speed with incremental
running field tests in children. Biol Sport. 1999;16(1):
23-30.

68

5. Bardid F, Huyben F, Lenoir M, Seghers J, De Martelaer K,
Goodway JD, et al. Assessing fundamental motor
skills in Belgian children aged 3-8 years’ highlights
differences to US reference sample. Acta Paediatr. 2016;
105(6):e281-e290. https://doi.org/0.1111/apa.13380.
6. Barnett LM, Van Beurden E, Morgan PJ, Brooks LO,
Beard JR. Childhood motor skill proficiency as a predictor
of adolescent physical activity. J Adolesc Health. 2009;
44(3):252-259. https://doi.org/10.1016/j.jadohealth.2008.
07.004.
7. Barnett TA, O’Loughlin J, Gauvi L, Paradis G, Hanley J.
Opportunities for student physical activity in elementary
schools: a cross-sectional survey of frequency and
correlates. Health Educ Behav. 2006;33(2):215-232.
https://doi.org/10.1177/1090198105277855.
8. Bruininks RH. Bruininks-Oseretsky test of motor
proficiency: BOT-2. Minneapolis, MN: NCS Pearson/
AGS; 2005.
9. Castro-Piñero J, Ortega FB, Keating XD, GonzálezMontesinos JL, Sjöstrom M, Ruíz JR. Percentile values
for aerobic performance running/walking field tests in
children aged 6 to 17 years; influence of weight status.
Nutr Hosp. 2011;26(3):572-578. https://doi.org/10.3305/
nh.2011.26.3.4597.
10. Culjak Z, Miletic D, Kalinski SD, Kezic A, Zuvela F.
Fundamental movement skills development under the
influence of a gymnastics program and everyday physical
activity in seven-year-old children. Iran J Pediatr.
2014;24(2):124-130.
11. Dencker M, Thorsson O, Karlsson MK, Lindén C, Eiberg S,
Wollmer P, et al. Gender differences and determinants of
aerobic fitness in children aged 8–11 years. Eur J Appl
Physiol. 2007;99(1):19-26.
12. Donath L, Faude O, Hagmann S, Roth R, Zahner L.
Fundamental movement skills in preschoolers:
a randomized controlled trial targeting object control
proficiency. Child Care Health Dev. 2015;41(6):1179-1187. https://doi.org/10.1111/cch.12232.
13. Eiberg S, Hasselstrom H, Grønfeldt V, Froberg K,
Svensson J, Andersen LB. Maximum oxygen uptake
and objectively measured physical activity in Danish
children 6-7 years of age: the Copenhagen school child
intervention study. Br J Sports Med. 2015;39(10):725-730. https://doi.org/10.1136/bjsm.2004.015230.
14. Fang HM, Quan T, Zhou S, Sun J, Zhang H, Zhang Z,
et al. Relationship between physical activity and physical
fitness in preschool children: a cross-sectional study.
BioMed Res Int. 2017:9314026. doi: 10.1155/2017/
9314026. Epub 2017 Nov 21.
15. Giagazoglou P, Kabitsis N, Kokaridas D, Zaragas C,
Katartzi E, Kabitsis C. The movement assessment

TRENDS IN SPORT SCIENCES

June 2022

DIFFERENCES BETWEEN BOYS AND GIRLS IN APPLIED VARIABLES TO ASSESS MOTOR SKILLS

16.

17.

18.

19.

20.

21.

22.
23.

battery in Greek preschoolers: the impact of age, gender,
birth order, and physical activity on motor outcome.
Res Dev Disabil. 2011;32(6):2577-2582. https://doi.
org/10.1016/j.ridd.2011.06.020.
Hardy LL, King L, Farrell R, Macniven, Howlett S.
Fundamental movement skills among Australian preschool
children. J Sci Med Sport. 2010;13(5):503-508. https://
doi.org/10.1016/j.jsams.2009.05.010.
Klinker CD, Schipperijn J, Christian H, Kerr J,
Ersbøll AK, Troelsen J. Using accelerometers and global
positioning system devices to assess gender and age
differences in children’s school, transport, leisure and
home based physical activity. Int J Behav Nutr Phys Act.
2014;11(8). doi:10.1186/1479-5868-11-8.
Krombholz H. Physical performance in relation to age,
sex, birth order, social class, and sports activities of
preschool children. Percept Mot Skills. 2006;102(2):477-484. https://doi.org/10.2466/pms.102.2.477-484.
Lovric F, Jelaska I, Clark CC, Duncan M, Miletic D.
Validity and reliability of a bilateral assessment of
locomotor skills in children. Acta Gymnica. 2019;49(4),
181-188. https://doi.org/10.5507/ag.2019.018.
Lovric F, Mandic Jelaska P, Bilic Z. Physical activity
cannot be treated as a predictor of anthropological status
among six-year-old children. Montenegrin J Sports Sci
Med. 2018;7(1):53-57.
Molnár D, Livingstone B. Physical activity in relation to
overweight and obesity in children and adolescents. Eur
J Pediatr. 2000;159(1):S45-S55. https://doi.org/10.1007/
PL00014365.
Montoye HJ, Kemper HCG, Saris WHM, Washburn RA.
Measuring physical activity and energy expenditure.
Champaign, IL: Human Kinetics; 1996.
Olesen LG, Kristensen PL, Ried-Larsen M, Grøntved A,
Froberg K. A cross-sectional study is physical activity and

Vol. 29(2)

24.

25.

26.

27.

28.
29.

30.

motor skills in children attending 43 preschools. BMC
Pediatr. 2014;14(1):1-11. https://doi.org/10.1186/14712431-14-229.
Ortega FB, Ruiz JR, Castillo MJ, Sjöström M. Physical
fitness in childhood and adolescence: a powerful marker
of health. Int J Obes. 2008;32(1):1-11. https://doi.
org/10.1038/sj.ijo.0803774.
Solinski A, Klusmeier E, Horst JP, Körperich H, Haas NA,
Kececioglu D, et al. Centile curves for velocity-time
integral times heart rate as a function of ventricular length:
the use of minute distance is advantageous to enhance
clinical reliability in children. J Am Soc Echocardiog.
2018;31(1),105-112. https://doi.org/10.1016/j.echo.2017.
09.011.
Steene-Johannessen J, Kolle E, Andersen LB, Anderssen SA.
Adiposity, aerobic fitness, muscle fitness, and markers of
inflammation in children. Med Sci Sports Exerc. 2013;
45(4):714-721. https://doi.org/10.1249/MSS.0b013e318
279707a.
Trost SG, Pate RR, Sallis JF, Freedson PS, Taylor WC,
Dowda M, et al. Age and gender differences in objectively
measured physical activity in youth. Med Sci Sports
Exerc. 2002;34(2):350-355.
Ulrich D.A. Test of Gross Motor Development. 2nd
edition. Austin, TX: Pro-ed; 2000.
Zuvela F, Bozanic A, Miletic D. POLYGON – a new
fundamental movement skills test for 8-year-old
children: construction and validation. J Sports Sci Med.
2011;10(1):157-163.
Zuvela F, Kezic A, Krstulovic S. Morphological and
motor-functional factors influencing fundamental
movement skills in eight-year-old children. Iran J Pediatr.
2016;26(6):e5709. https://doi.org/10.5812/ijp.5709.

TRENDS IN SPORT SCIENCES

69

