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MOTOR SKILLS AND MORPHOLOGICAL CHARACTERISTICS
OF 4TH GRADE PRIMARY SCHOOL STUDENTS -
IDENTIFICATION OF DIFFERENCES IN RELATION TO GENDER

Abstract: This study investigates the motor skills and morphological char-
acteristics of fourth-grade primary school students, analyzing gender-related differ-
ences. The sample comprised 146 students (77 boys and 69 girls) aged 10 to 11
years (+ 6 months) from three primary schools in Nis. Morphological characteristics
measured included body height, body weight, chest circumference, waist circumfer-
ence, upper arm circumference, and thigh circumference. Motor skills were assessed
through tests such as the standing long jump (explosive leg strength), throwing a 2
kg medicine ball (explosive trunk and shoulder girdle strength), running 30 m from
a standing start (speed), holding a pull-up for up to 120 seconds (static isometric
strength), and performing a deep forward bend on a bench (flexibility). The instru-
ments used included an altimeter, a scale, and a tape measure for morphological as-
sessments, while motor skill tests were standardized and conducted under controlled
conditions. Statistical analysis using descriptive parameters and T-tests revealed
significant gender-based differences in motor skills but no substantial differences in
morphological characteristics. The findings emphasize the importance of targeted
interventions to address these disparities.

Keywords: physical fitness, body composition, growth, performance, ele-
mentary school.

Introduction

Systematic and regular monitoring of children’s growth and development
is essential to understanding the relationship between motor skills and morpho-
logical characteristics (Vidakovi¢, Korica, 2007).

Motor skills are a fundamental aspect of human psycho-physical abilities,
encompassing innate and acquired capabilities that enable the successful execu-

tion of motor activities. They are described as latent motor structures responsible
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for numerous observable motor reactions, which can be measured and analyzed
(Findak, 1999). These skills are shaped by physiological, biochemical, cognitive,
and conative mechanisms, forming a consistent system of parameters that can
be quantified with standardized measures (Zaciorski, 1975). Furthermore, motor
skills relate to the development of latent dimensions that influence movement,
regardless of whether these abilities are inherited or developed through practice
(Kureli¢ et al., 1975). They represent a critical component of human motion and
performance, forming the basis for physical activity and functional movement
(Kragujevic¢, 1991).

The term “biomotor dimension” is introduced as a more precise alterna-
tive. The term “psychophysical properties” includes “psycho,” which refers to a
broader area than what is typically covered in practice. Additionally, “motoric
dimension” is less accurate because it encompasses motricity in general, while
“biomotoric dimension” specifically refers to motor dimensions related to living
beings (Opavski, 1975).

Morphological characteristics form the biological and physiological ba-
sis of anthropometric measures, such as body height and weight, trunk and limb
circumferences, lengths and thicknesses of long bones, limb segments, corre-
sponding joints, and skinfold thicknesses. They define children’s growth and de-
velopment, as well as their physical structure, by determining the structure of
morphological characteristics (Bala, 2004). Morphological characteristics usual-
ly refer to a system of basic anthropometric latent characteristics represented by
four factors: the factor of longitudinal dimensionality of the skeleton, the factor
of transverse dimensionality of the skeleton, the factor of circular dimensionality
and body mass, and the factor of subcutaneous fat tissue (Kureli¢ et al., 1975;
Bala, 1981).

Motor skills and specific morphological characteristics play a vital role in
the proper growth and development of children. Adequate development in these
areas enhances overall physical fitness, supports participation in various physical
activities, and promotes long-term health benefits. Furthermore, monitoring these
characteristics enables early identification of potential developmental issues,
paving the way for timely interventions (Burton & Miller, 1998; Wiart & Darrah,
2001). These factors collectively contribute to the establishment of a foundation
for a healthy and active lifestyle during adulthood.

Previous research indicates significant gender-based differences in motor
skills and morphological characteristics, often influenced by socio-cultural and
biological factors. Recent studies suggest an increasing prevalence of sedentary
behaviors among children, which negatively impacts their motor development
and physical fitness (Pate et al., 2011; Malina, Bouchard, & Bar-Or, 2004). Trends
also highlight disparities in physical activity levels between urban and rural chil-
dren, necessitating targeted approaches to address these gaps (Trost et al., 2013).

Determining motor skills, morphological characteristics and identifying
gender-based differences among primary school children is crucial for physical
education. It aids in better planning and programming of activities tailored to
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children’s developmental needs. This study aims to assess the motor skills and
morphological characteristics of fourth-grade primary school students and iden-
tify gender-related differences. Accordingly, the authors aimed to gather com-
prehensive information about these characteristics and highlight the necessity of
regular and systematic monitoring of growth and development in primary school
students and youth.

Methods

Participants

The research was conducted in three primary schools in Nis. The sample
consisted of 146 fourth-grade primary school students aged 10 to 11 years (+ 6
months), including 77 boys (52.7%) and 69 girls (47.3%). Schools were selected
intentionally to include a diverse representation of students based on location and
school size, while the sample was mixed in terms of gender and age.

Inclusion Criteria

Students enrolled in the fourth grade during the academic year.

Age between 10 and 11 years (& 6 months).

Regular attendance in physical education classes.

No medical conditions or injuries that could limit participation in motor
skill assessments.

Exclusion Criteria

e Students with diagnosed physical or mental disabilities affecting motor
skills.

e Absence from school during the data collection period.

e Parental refusal to consent to participation.

Table 1. Sample of Respondents by Gender and School

School Gender  Frequency Percentage

S1 Male 24 50.0%

S1 Female 24 50.0%

S2 Male 22 44.9%

S2 Female 27 55.1%

S3 Male 23 46.9%

S3 Female 26 53.1%
Total Male 77 52.7%
Total Female 69 47.3%
Overall Total - 146 100%
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Measurements

Morphological Characteristics
Variables: body height, body weight, chest circumference, waist circum-

ference, upper arm circumference, and thigh circumference.

Instruments:

Body height: Altimeter (calibrated before each use).

Body weight: Scale (calibrated after every ten respondents).
Circumferences: Tape measure.

Motor Skills

Variables:

Explosive leg strength: Standing Long Jump.

Explosive trunk and shoulder girdle strength: 2 kg Medicine Ball Throw
Speed: 30 m running from a standing start.

Static upper body muscular endurance: Bent-Arm Hang Test (up to 120
seconds).

Flexibility: Stand-and-Reach test

Protocol for Tests:

Standing long jump: Participants jumped forward from a standing posi-
tion. Two attempts were allowed, with the best result recorded.
Throwing a medicine ball: Participants threw a 2 kg ball from a standing
position. Two trials were recorded, with the better attempt considered.
Running 30 m: Conducted in the schoolyard with standard starting and
finishing markers. Time was measured using a stopwatch.

Bent-Arm Hang test: Participants hold their chin above the bar in a bent-
arm position for as long as possible without moving, with a maximum
limit of 120 seconds.

Stand-and-Reach test: Participants bent forward on a bench, reaching for-
ward as far as possible. The best of two attempts was noted.

Procedures
All measurements were carried out during regular physical education

classes in the morning, under standardized testing conditions to ensure consisten-
cy. Indoor measurements were conducted in physical education halls, while the
30-meter run took place in schoolyards. The data collection spanned two days in
each school. Respondents wore appropriate sports clothing, and all measuring
instruments were thoroughly checked before each session to maintain accuracy
and reliability.

Data Analysis
Descriptive statistics, including frequency, percentages, minimum and

maximum values, arithmetic mean, and standard deviation, were calculated to
summarize the dataset. An independent samples t-test was conducted to exam-
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ine differences between boys and girls regarding motor skills and morphological
characteristics. Additionally, Cohen’s d effect size was computed to assess the
magnitude of these differences. Effect sizes were interpreted based on established
thresholds by Cohen (1988), where d = (0.2 indicates a small effect, d = 0.5 a me-
dium effect, and d = 0.8 a large effect. The statistical software package SPSS v.27
(IBM Corp, Armonk, NY) was used for data processing.

Results

As shown in Table 1, the sample consisted of 146 fourth-grade primary
school students from three schools in Nis. Gender representation was balanced,
with 77 boys (52.7%) and 69 girls (47.3%). School 1 had an equal distribution
(24 boys and 24 girls, 50.0% each). In Schools 2 and 3, girls slightly outnum-
bered boys, constituting 55.1% and 53.1% of respondents, respectively. This bal-
anced distribution ensures a representative sample for analyzing gender-related
differences in motor and morphological characteristics.

The results shown in Table 2 reveal notable gender differences across the
assessed morphological and motor variables. Boys generally exhibited slightly
higher averages in body dimensions, including body weight, chest circumference,
waist circumference, and upper arm circumference compared to girls. However,
the differences in body height and thigh circumference were minimal, suggest-
ing relatively similar growth patterns in these dimensions at this developmental
stage. In terms of motor skills, boys consistently outperformed girls in explosive
power tasks such as the standing long jump and medicine ball throw, as well as in
upper body endurance measured by the bent-arm hang. Boys were also faster in
the 30 m sprint, although the difference was less pronounced. Boys demonstrated
slightly better flexibility, as indicated by the stand-and-reach test results.

Table 2. Descriptive Statistics of Morphological and Motor Variables
(Total, Boys, and Girls)

. . Mean (SD) Mean (SD) Mean (SD)
Variable Min. Max. Total Bovs Girls
Body Height (cm) 115 156 142.61 (6.19) 143.06 (6.35) 142.10 (6.00)
Body Weight (kg) 21 90 37.08(8.89) 37.69(9.62) 36.41(8.01)

Chest Circumference (cm) 48 92 60.47(8.64) 61.57(8.70) 59.25(8.47)
Waist Circumference (cm) 45 87 56.45(7.79) 57.42(7.99) 55.38(7.48)
Upper Arm Circumference (cm) 15 29 18.89 (2.61) 19.25(2.81) 18.49 (2.32)
Thigh Circumference (cm) 28 50 34.95(5.34) 35.62(5.48) 34.19(5.13)
Standing Long Jump (cm) 34 159 110.14 (16.51) 113.03 (19.21) 106.91 (12.20)
Medicine Ball Throw (m) 2 5 3.18 (0.58)  3.32(0.58) 3.03 (0.55)
30m Sprint (s) 5 9  6.72(0.89)  6.59(0.87) 6.86 (0.90)

1

7

Bent-Arm Hang (s) 56 12.79(9.05) 15.06 (10.81) 10.26 (5.62)
Stand-and-Reach (cm) 34 21.77(6.01) 23.09(6.09) 20.29 (5.61)
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The results presented in Table 3 indicate that no statistically signifi-
cant differences were observed between boys and girls in any of the measured
morphological variables, as all p-values exceeded the conventional threshold of
significance (p > 0.05). However, the effect sizes (Cohen’s d) suggest small to
moderate practical differences in some variables. For instance, upper arm circum-
ference exhibited the largest effect size (d = 0.30), indicating a small to moderate
difference favoring boys. Similarly, chest circumference (d = 0.27), thigh circum-
ference (d = 0.27), and waist circumference (d = 0.26) showed small effect sizes,
suggesting slightly larger measurements for boys compared to girls. Body height
(d = 0.15) and body weight (d = 0.14) displayed negligible differences, aligning
with the lack of statistical significance.

Table 3. Gender Comparison of Morphological Characteristics
Variables Gender N Mean SD t Sig. ES

Male 77 143.06 6.35
Body Height (cm) 0.939 0349 0.15
Female 69 142.10 6.00

Male 77 37.69 9.62
Body Weight (kg) 0.870 0.386 0.14
Female 69 3641 8.01

) Male 77  61.57 8.70
Chest Circumference (cm) 1.632  0.105 0.27
Female 69 59.25 847

Male 77 5742  7.99
Waist Circumference (cm) 1.586 0.115 0.26
Female 69 5538 7.48

Upper Arm Circumference Male 771925 281
(cm) Female 69 1849 232

Male 77 3562 548
Thigh Circumference (cm) 1.629 0.106 0.27
Female 69 34.19 5.13

Note. N: Sample size; SD: Standard deviation; t: t-test value; Sig.: Statistical
significance (p-value); ES: Effect size (Cohen’s d).

1.773  0.078 0.30

The results in Table 4 highlight notable gender differences in motor skills,
with statistical significance and effect sizes providing insights into the magnitude
of these differences. Boys outperformed girls in several motor tasks. In the stand-
ing long jump, boys achieved significantly greater distances (p = 0.022), with an
effect size (d = 0.38) indicating a small to moderate practical difference. Simi-
larly, in the medicine ball throw, boys demonstrated greater explosive strength
(p = 0.002), with a moderate effect size (d = 0.51). The bent-arm hang test also
favored boys significantly (p = 0.001), showing the highest effect size (d = 0.53)
among all tests, reflecting their superior upper body endurance. The 30 m sprint
results indicated no statistically significant difference (p = 0.064), but the effect
size (d = 0.31) suggests a small practical advantage for boys in speed. For the
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stand-and-reach flexibility test, boys again performed better (p = 0.004) with a
moderate effect size (d = 0.47).

Table 4. Gender Comparison of Motor Skills

Variables Gender N  Mean SD t Sig. ES
; Male 77 113.03 19.21

Standing Long Jump 2319 0.022* 0.38
(cm) Female 69 10691 12.20
i Male 77 3.32 0.58

Medicine Ball Throw 3115 0.002* 051
(m) Female 69 3.03 055
) Male 77  6.59 0.87

30m Sprint (s) -1.870  0.064 0.31
Female 69 6.86 0.90
Male 77 15.06 10.81

Bent-Arm Hang (s) 3418 0.001* 0.53
Female 69 10.26 5.62
Male 77 23.09 6.09

Stand-and-Reach (cm) 2.893  0.004* 0.47
Female 69 20.29 5.610

Note. N: Sample size; SD: Standard deviation; t: t-test value; Sig.: Statistical
significance (p-value); ES: Effect size (Cohen’s d); *: Statistically significant
atp <0.05.

Discussion and conclusion

The results indicate statistically significant gender differences in motor
skills, particularly in standing long jump (p = 0.022), throwing a 2 kg medicine
ball (p=0.002), bent-arm hang (p = 0.001), and stand-and-reach (p = 0.004) tests,
with boys outperforming girls in all these tasks. However, there were no statis-
tically significant differences between boys and girls in running 30 meters from
a standing start. These findings align with previous research, which has consist-
ently shown that boys tend to exhibit greater strength and explosive power during
childhood due to biological and hormonal factors (Malina et al., 2004; Pate et al.,
2011; Logan et al., 2012).

Conversely, the absence of statistically significant gender differences in
morphological characteristics, such as body height, weight, and circumferences,
is notable. This result suggests that at this developmental stage, boys and girls
share similar anthropometric profiles, which may not yet reflect the divergence
typically observed during puberty. This aligns with studies indicating that gen-
der-based morphological differences become more pronounced during adoles-
cence (Bala, 2004; Visnji¢, 2006; Beunen & Malina, 2008).

The period of younger school age is characterized by rapid growth and
development in both motor skills and morphological characteristics. This stage
is crucial for establishing a foundation for physical abilities that can significantly

69



impact later performance and health outcomes (Zdanski & Gali¢, 2002; Horvat &
Vuleta, 2002; Bavcevié et al., 2006; Stodden et al., 2008). Regular and systematic
monitoring during this period is essential for identifying potential developmental
issues and addressing them effectively through tailored interventions (Burton &
Miller, 1998; Wiart & Darrah, 2001).

The practical implications of these findings for physical education pro-
grams are significant. The identified gender disparities in motor skills suggest
the need for tailored interventions that address specific areas of improvement for
boys and girls. For instance, programs for girls could focus on enhancing explo-
sive power and upper body strength through targeted exercises, while activities
for boys could aim to maintain and further develop their motor proficiency. Such
interventions could foster a more equitable development of motor skills across
genders.

Furthermore, the study highlights the importance of early assessment
of motor skills and morphological characteristics. By identifying strengths and
weaknesses at an early age, educators and coaches can design customized phys-
ical education curricula that cater to the developmental needs of both genders,
ultimately promoting lifelong physical activity and health.

These results align with findings from previous studies that underscore
the role of gender in shaping motor performance during childhood. For example,
Malina et al. (2004) and Wiart & Darrah (2001) emphasized the interplay be-
tween biological, environmental, and cultural factors in determining motor abil-
ities. Additionally, the lack of significant morphological differences in our study
mirrors observations from studies conducted in similar age groups, where the
onset of puberty had not yet induced substantial anthropometric changes (Bala,
2004; Beunen & Malina, 2008).

An early assessment of children’s motor skills and morphological char-
acteristics provides important information not only about progress but also about
the disadvantages, enabling the design of plans and programs to improve these
traits. These findings should guide further research on motor abilities and mor-
phological characteristics in younger school-age children, creating a baseline for
monitoring and enhancing development (Visnji¢, 2006; Logan et al., 2012).

While this study provides valuable insights into gender differences in motor
skills, it has limitations. The intentional sampling method and the focus on schools
within a single city may limit the generalizability of the findings to broader popula-
tions. Additionally, the cross-sectional design restricts the ability to infer causality
or track developmental changes over time.

Nonetheless, the study’s strengths include the use of standardized testing
protocols and the inclusion of a balanced sample by gender and school, enhanc-
ing the results’ reliability. Furthermore, the findings offer practical value by pro-
viding actionable data that can inform educational and developmental strategies.

This study underscores the significance of early assessments in identify-
ing gender differences in motor skills among young children. The results high-
light the need for targeted physical education interventions that address these
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differences to ensure balanced development. Future research should explore longi-
tudinal designs to track changes over time and investigate the effectiveness of tai-
lored interventions in mitigating identified disparities. Additionally, expanding the
study to include diverse populations could enhance its applicability and relevance.
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Bragumup Momunnosuh
Hapxo CrojanoBuh

MOTOPHYKE CITOCOBHOCTHU U MOP®OJIOIIKE KAPAKTEPUCTUKE
YYEHUKA IV PABPEJJA OCHOBHUX IIIKOJIA
— YTBPBUBAIE PA3JIMKA TIO ITOJIY

Caxerak: Aymopu y pady ucmpasjcyjy Momopuuixke cnocooHocmu u Mmopgpo-
Jowike kapakmepucmuxke yuenuxa 1V paspeda ocnoene wikone, ananusupajyhu pasnuxe
no nony. Ysopak je ooyxeamao 146 yuenuxa (77 deuaxa u 69 desojuuya) yspacma 10
0o 11 2o0una (£ 6 meceyu) uz mpu ocnogne wkone y Huwy. Ilpoyena mopghonous-
KUX Kapakmepucmuka 00yxeamuid je GUCUHY meild, MedlCUHy meid, 0o6um epyou, ooum
cmpyka, obum Haorakma u ooum Gymune. Momopuuxe cnocobnocmu cy npoyersugate
credehum mecmosumMa. CKOK yOasb Uz Mecma (eKCnio3usHa cHaed Ho2y), bayaree meou-
yunke 00 2 ke (eKCnio3ueHa CHaza mpyna u pamenoe nojaca), mpuare na 30 m u3 eu-
coxoz cmapma (bp3una), uzopacaj y 3euby 0o 120 cexynou (cmamuura uzoMempujcka
cHaea) u 0yOoKu npemrion Ha Kiynu (¢rexcudbunnocm). Mepnu uncmpymenmu 3a
Mopghonouike Kapakmepucmuke yKmwyuyjy 6UCUHOMEmap, 642y u MepHy mpaky, 00K ¢y
Mecmogu MOMOPUYKUX CHOCOOHOCMU CNPOBEOeHU NPeMa CMAHOAPOU308AHUM NPOMO-
KOMUMA U KOHMpORUcanum ycinoguma. Cmamucmuyka anaiusd, Koja je yKabyuueaid
Odeckpunmuene napamempe u T-mecmoge, omkpuia je 3Hauajue paziuxke no nOwy y
MOMOPUHKUM CROCOBHOCMUMA, OOK PA3IUKe V MOPQOLOWKUM KAPAKMEPUCMUKAMA
Hucy bune cmamucmuyku 3Hadajne. Pesynmamu naznawasajy nompeby 3a yubaHom
noopuwikom y ynanpehersy MoOmopuuKux cnocooHocmu Koo 0oa noia.

Kibyune peun: gusuuxu pumnec, menecna Komnosuyuja, pacm u paseoj, oc-
HOBHA WIKONA, NOIL.

IIpumsbeno: 19.12.2024
OpnobpeHo 3a wrammy: 24. 12. 2024.
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