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Abstract. The impact of certain factors of motor abilities on the performance of some 
fundamental movement skills (leaping, jumping, rolling and running) in a sample of seven-
year-old girls (N=58) and boys (N=42) were investigated during four measuring points 
(during and after basic gymnastic treatment). The results showed satisfactory metric 
characteristics (sensitivity and objectivity) for jumping, rolling and running (during and after 
treatment) for the group of boys and for jumping and running (after treatment) for the group 
of girls. Four dimensions (of the girls) and three dimensions (of the boys) were isolated by a 
factorial analysis of nine motor variables: (1) explosive strength and coordination, 
(2) frequency of movement and coordination in rhythm; (3) flexibility and (4) static strength. 
The factors of explosive strength and coordination could be defined as the most integrated 
motor abilities in learning fundamental motor skills (especially jumping and running) for both 
genders. Based on the results of various studies, jumping and running show the highest metric 
and applicability standards which allow us to (a) diagnose the present status of the 
fundamental movement skills for seven-year old boys and girls; (b) perform kinesiological 
treatment with high accuracy and appropriateness – apply jumping and running tests as a 
form of transitive assessment of any fundamental movement skills level. Accomplishing an 
autonomous learning level for jumping and running will directly developed a subject's 
explosive strength and coordination. 
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INTRODUCTION 

Fundamental Movement Skills (FMS) are common motor activities with specific ob-
servable patterns. Most skills used in sports and movement activities (specialized motor 
skills according to Burton and Miller, 1998) are their advanced versions. From a philoge-
netic point of view, FMS represent a cultural heritage enabling a purposeful and effective 
evaluation of human abilities and skills. The expansion of specialized motor skills is 
popular today, especially when it comes to sport-specific motor skills. Therefore, kinesi-
ological scientific investigations are aimed at defining the quality and quantity of any 
knowledge on the performance level, primarily in the case of children and the young, 
while focusing primarily on the relationship between the process of motor learning and a 
learner's age (Carroll and Bandura, 1987; Al-Abood et al., 2001; Horn et al, 2003.). 

In the physical education process, the development of FMS as well as some specialized 
motor skills must begin in the earliest years of primary school (Miletić, Maleš and Sekulić, 
2003; Miletić and Kostić, 2006). During these years, students are physically and intellectu-
ally capable of benefiting from instruction in physical education and are highly motivated 
and enthusiastic about learning FMS. Mastery of these skills by children is necessary if the 
optimum development of higher-level skills is to take place. Children who do not master 
these skills are less able and often less willing to persist with learning more complex motor 
skills, and will avoid activities which expose them to failure. Ultimately, such children of-
ten reject participation in physical activities as part of their lifestyle. Failure naturally leads 
to rejection. The rejection of physical activity in childhood and adolescence, must have 
consequences on health and a sense of well-being in adulthood. 

Basic motor abilities and skills are of crucial importance in the early phases of the 
motor learning process (Ackerman, 1998). There are different theories on what should be 
taken into consideration on designing a motor program (Adams, 1971; Schmidt, 1975; 
Schmidt and Wrisberg, 2000); however, task duration and structure definitely are crucial 
characteristics that influence the process (Magill, 1993; Tzetzis et al., 1999; Poon and 
Rodgers, 2000). The basis of motor learning is a specific motor program, which is created 
by the motor cortex based on external and internal information (Čoh, Jovanović – 
Golubović and Bratić, 2004). 

The efficiency of motor reactions is defined by the relations between motor informa-
tion and the level of abilities and properties that interact differently in various stages of 
advancement: verbal – cognitive, motor and autonomous (Miletić, Katić, & Maleš, 2004). 

Therefore cognitive functions and high-order motor factors are involved in the initial 
stage of a motor program performance. During structural improvement of the motor pro-
gram, the impact of these factors gradually decreases, while low-order dimensions from 
various segments of the anthropologic space play an ever increasing role in the perform-
ance of the acquired motor skills. Thus, optimal utilization of all of the anthropologic 
potentials of an individual is only possible in the automated stage of the acquired motor 
skill performance, while the success of the performance depends on the level of devel-
opment of the motor skills/characteristics.  

It is known today that learning specific motor skills depends on the FMS level, but 
according to Burton and Miller (1998), it is not possible to determine the optimal age 
when the learning of any specialized motor skills should begin. Therefore, it is important 
to establish objective conditions for assessing the level of FMS in accordance with a 
subject's age and gender. 
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This paper deals with a major problem: which combination of motor abilities best de-
scribes the performance of the FMS at the age of seven, depending on gender? 

Another problem relevant for this investigation is to objectively identify and assess 
the quality of some fundamental skill realization as performed by seven-year-old boys 
and girls. Namely, the characteristic 'rough-form performance' of elements as required in 
the beginning of the teaching-learning process does not enable rigorous evaluation. Yet, 
differences in the performance quality, as well as in motor abilities (Kostić et al. 2003), 
among boys and girls probably exists and must somehow be defined and estimated. 

The aim of the study was to determine the impact of the factors of motor abilities on 
some fundamental movement skills (leaping, jumping, rolling and running) on a sample 
of seven-year-old girls and boys. 

The tests for assessing FMS (with the highest metric and applicability standards) will 
allow us to: (a) diagnose the present FMS status for seven-year-old boys and girls; (b) 
perform kinesiological processes with a high degree of accuracy and appropriateness – 
applying the FMS test as the transitive assessment of the FMS level; (c) select appropri-
ate FMS for achieving an autonomous learning level, directed at developing anthropo-
logical features which will be in accordance with the subject's biological and training age. 

METHODS 

Sample of subjects 

The study sample included 100 seven-year-old pupils divided into sub-samples based 
on gender (58 girls and 42 boys), all of them in a good health and without any obvious 
physical or mental deficiencies.  

Measurements  

Two batteries of tests were used.  
The sample of variables used to assess motor abilities consisted of 9 standard motor 

tests as proposed by Katić et al. (Schmidt,1975, Schmidt & Wrisberg , 2000, Tzetzis, 
Mantis, Zachopoulou & Kioumourtzoglou,1999): tests assessing frequency of movement 
(Hand-tapping, tapping against a wall - f/15 sec), a coordination in rhythm test (Hand-
drumming,– f/ per 20 s), power tests (Standing jump - cm, 20m run - s), strength tests 
(Banch standing – s), tests assessing flexibility (Sit-and-reach - cm,) and tests for assess-
ing coordination and agility (Polygon backwards –s and side –steps-s). 

All of the tests used to assess the frequency of movement, power, flexibility, coordi-
nation, agility and coordination in rhythm of the subjects were performed three times and 
only the best results were taken for analysis. The tests assessing strength were performed 
only once. 

For assessing performance of the FMS (leaping, jumping, rolling and running), four 
new constructed test were chosen (Delaš et al. 1997):  

(1) leaping – from 6 to 8 continuing contralateral leaps in arbitrary but standardized 
rhythm  

(2) jumping – both legs jumps over a transversally placed „Swedish bench" (5 times 
successively in standardized rhythm)  
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(3) rolling – rolling on one's side from a lying position (stretched, hands up), 5 – 6 
rotations on mats  

(4) running – an subject starts running from an upright position and runs as quickly as 
possible for approximately 30 meters. Marks are given according to the running tech-
nique.  

The experiment 

The experiment design had two phases: measuring the motor abilities and measuring 
the FMS. The motor tests were implemented during the first phase (throughout the 1st 
month of practice). The standard basic gymnastic training program for beginners was 
implemented three times a week throughout the duration of the second phase, during a 
period of eight months (4 hours per week). The performance of the FMS was tested dur-
ing four measuring points: (1) three months after the beginning of the kinesiological 
treatment – transitive measuring; (2) at the end of the learning process – final measuring; 
(3) three weeks after finishing kinesiological treatment – first retention; (4) seven weeks 
after finishing the kinesiological treatment – second retention. 

All of the participants were videotaped to avoid any subjective evaluation. Then three 
independent judges evaluated their performance on the Likert scale (from 1 to 5) by 
watching the videotaped material. The subjects performed all 4 elements four times 
(during the four measuring phases). The judges were previously instructed to evaluate the 
specific rank of five motor assessment levels.  

Statistics analysis 

The methods used for data analysis included basic statistical parameters, a standard 
factorial analysis, and a correlation regression analysis. For assessing some metric char-
acteristics (sensitivity and objectivity) of the FMS tests, the Cronbach Alpha, the Kolo-
mogorov-Smirnov test and an inter-item correlation were calculated. The basic variable 
parameters (mean ± SD), the varimax factor complex, characteristic factor values 
(lambda) and percentage of the common variance explained (variance %) were calculated 
for each group of manifested variables. The factors were considered significant when the 
explained variance (lambda) exceeded 1. In this way, latent variables in the motor space 
were defined. Factor scores for the defined latent variables were used in the statistical 
procedures that followed. The standard linear regression analysis was performed to de-
termine the relations between motor latent variables as the predictors and individual FMS 
variables as the criteria. The BETA partial regression coefficient, the predictor to crite-
rion correlation coefficient, i.e. multiple correlation (RO), and the significance of regres-
sion coefficients and multiple correlation are all shown. 

RESULTS AND DISCUSSION 

According to the standard statistical indicators (Table 1), all of the tests have satisfy-
ing metric characteristics of sensitivity and objectivity in the first (transitive) measuring 
point for the population of boys, while for the population of girls, only jumping and roll-
ing are metrically good.  
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Table 1. Arithmetic means (Mean); standard deviation (SD), Kolmogorov – Smirnov test 
(K-S), inter-item correlation (IIr) and Crombach alpha coefficient (α) for the 
FMS variables (during the four phases of measurement) 

Girls Boys   
Mean±SD K-S IIr α Mean ±SD K-S IIr α 

Leaps 3.57±1.5 0.27 0.91 0.97 2.82±1.5 0.16 0.89 0.95 
Jumps 3.50±1.3 0.16 0.94 0.98 3.15±1.3 0.19 0.92 0.97 
Rolling 3.33±0.9 0.18 0.82 0.92 3.54±1.1 0.14 0.84 0.93 1 

Running 2.64±0.8 0.12 0.70 0.87 2.85±0.9 0.12 0.79 0.90 
Leaps 3.89±1.0 0.26 0.83 0.93 3.50±1.2 0.29 0.90 0.95 
Jumps 3.74±1.1 0.19 0.84 0.94 3.74±1.1 0.18 0.89 0.95 
Rolling 3.66±0.7 0.15 0.59 0.81 3.46±0.8 0.14 0.80 0.92 2 

Running 3.13±0.9 0.18 0.77 0.90 2.99±1.1 0.13 0.88 0.96 
Leaps 3.89±1.0 0.20 0.84 0.94 3.65±0.9 0.24 0.85 0.94 
Jumps 3.64±1.1 0.18 0.86 0.94 3.89±.1.1 0.19 0.89 0.95 
Rolling 3.67±0.8 0.12 0.74 0.89 3.49±0.8 0.15 0.79 0.91 3 

Running 3.09±0.9 0.17 0.83 0.93 3.11±1.0 0.14 0.81 0.92 
Leaps 3.93±0.8 0.21 0.71 0.87 3.16±1.1 0.24 0.84 0.93 
Jumps 3.81±1.0 0.22 0.81 0.92 3.80±0.9 0.20 0.87 0.95 
Rolling 3.49±0.8 0.20 0.79 0.91 3.36±1.0 0.12 0.84 0.93 4 

Running 2.88±0.8 0.13 0.70 0.87 3.04±1.0 0.11 0.83 0.93 

K-S for N=42. p<0.21; K-S for N=58. p<0.18 

In the second (final) measuring point, at the end of the kinesiological treatment, the 
girls, on average performed better on all of the four motor skills than boys (according to 
the values of the arithmetic means). All of the tests, except rolling for the population of 
girls, show satisfying metric characteristics. 

After the first week of not practicing, in the third measuring point (or first stage of 
retention) all of the tests kept the metric characteristics from the previous, or final meas-
uring point. Consequently, the leaping test did not show good metric characteristics of 
sensitivity for both genders and the rolling test did not show good metric characteristics 
of objectivity and homogeneity. Both genders kept their level of knowledge from the pre-
vious measuring point. 

In the fifth measuring point (or the second stage of retention), all of the tests carried 
out on the population of boys exhibit the characteristics from the previous measuring 
point – only the leaping test did not show good sensitivity, while the parameters of ob-
jectivity and homogeneity have even better values, particularly the rolling and running 
tests. All of the test characteristics from the previous measuring point were no longer the 
same in general for the population of girls. K – S test shows a significant deviation from 
normal distribution in the leaping, jumping and rolling tests. The tests carried out on the 
population of girls lost the characteristics of subject discrimination after a three-week 
break and their objectivity and homogeneity declined.  

The test used for assessing the performance of some fundamental movement skills 
(jumping and running) are applicable only for the subsample of girls during the motor 
stage of learning (as transitive measuring). The girls probably did not reach the autono-
mous learning level of jumping and running and those FMS could not be assessed prop-
erly after the process of learning (in the second retention measurement). 

The following group of motor variables were chosen to assess the basic motor abilities 
identified in previous studies as relevant for the successful performance of motor skills 
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among seven year old children (Miletić at al. 2004; Katić et al. 2002.): psychomotor speed, 
rhythmic coordination, strength (explosive, repetitive and static), and flexibility. 

The factorial analysis (Table 2 for the subsample of girls) of the group of 9 motor 
variables yielded four factors: (1) explosive strength and coordination, (2) frequency of 
movement and coordination in rhythm; (3) flexibility and (4) static strength. 

Table 2. Basic statistics and factor analysis (Varimax rotation) of motor variables for 
girls: (χ, mean; SD, standard deviation V- correlation between the variable and 
the associated factor 

Variable  χ  ±  SD V1 V2 V3 V4 
Hand-tapping (f/15 sec)  23.4 ± 3.0 0.20 -0.55 -0.48 0.46 
Tapping against a wall (f/15 sec)  15.0 ± 2.2  0.11 -0.86 0.17 -0.07 
Hand drumming (f/20 sec)  8.9 ± 2.9 0.11 -0.78 0.00 -0.07 
Standing jump (cm)  114.4 ± 14.9 0.75 -0.15 0.32 0.05 
20 m run (s)  4.5 ± 0.5 -0.87 0.06 0.10 0.09 
Bench standing (s)  14.5 ± 10.4 0.04 0.13 0.04 0.92 
Sit-and-reach (cm)  58.5 ± 10.8 0.07 -0.14 0.91 0.05 
Polygon backwards (s)  17.8 ± 3.5 -0.74 0.01 -0.10 -0.39 
Side steps (s)  13.4 ± 1.1 -0.65 0.37 0.30 0.01 
Lambda 
Variance % 

 2.37 
0.26 

1.86 
0.21 

1.31 
0.15 

1.24 
0.14 

The factorial analysis (Table 3 for the subsample of boys) of the group of 9 motor 
variables yielded three factors: (1) explosive strength and coordination, (2) frequency of 
movements and coordination in rhythm and (3) flexibility. 

Table 3. Basic statistics and factor analysis (Varimax rotation) of motor variables for 
boys: (χ, mean; SD, standard deviation V- correlation between the variable and 
the associated factor 

Variable χ ± SD V1 V2 V3 
Hand-tapping (f/15 sec)  23.8 ± 4.2 -0.17 0.68 -0.27 
Tapping against a wall (f/15 sec)  15.1 ± 2.4  -0.43 0.68 0.06 
Hand drumming (f/20 sec)  8.4 ± 3.0 0.05 0.83 0.21 
Standing jump (cm)  120.9 ± 17.1 -0.78 0.16 0.14 
20 m run (s)  4.3 ± 0.3 0.79 -0.15 0.20 
Bench standing (s)  11.8 ± 10.6 -0.48 0.48 0.29 
Sit-and-reach (cm)  50.7 ± 7.9 -0.07 0.10 0.89 
Polygon backwards (s)  16.2 ± 3.3 0.80 -0.03 -0.10 
Side steps (s)  13.1 ± 1.3 0.65 -0.30 0.49 
Lambda 
Variance % 

 2.75 
0.30 

2.00 
0.22 

1.31 
0.14 

The tests used for assessing coordination (the polygon backwards) and the tests used 
for assessing strength (the standing jump and 20 m run) showed the highest projection on 
the first factor for the subsamples of boys and girls, the ability to coordinate integrated 
various movement routines into an integral, single movement structure (Katić, 2003; 
Katić, Pejčić and Viskić – Štalec, 2004). The performance of complex movements acti-
vates the mechanisms responsible for manifesting the basic motor abilities in terms of 
strength and force regulation, synergistic regulation and muscle tone regulation. There-
fore, coordination in terms of the cortical regulation of movements, as a mechanism supe-
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rior to the mechanism of force and speed regulation is always present during the perform-
ance of some movement skills with exact rhythm.  

The tests used to asses the ability to perform rhythmic structures and the tests used to 
asses the frequency of movements showed the highest projection on the second factor. 
The second isolated factor mostly integrated the frequency of movements and repetitive 
strength of the trunk and is manifested as a general psychomotor speed factor dependent 
on subcortical regulatory mechanisms. The subcortical regulatory mechanisms allow fast 
impulse flow through the central control subsystems and the formation of simple, as a 
rule rhythmic, motor structures.  

The third motor factor was defined by the variable used to asses flexibility (the Sit- 
and- reach), thus being defined as the factor of flexibility for both genders. The fourth 
isolated motor factor was defined by the variable for assessing static strength (the Bench 
standing) only for the subsample of girls.  

On the basis of the multiple correlation coefficients values (Table 4), it can be con-
cluded that a very strong linear connection exists between the predictor latent dimensions 
(explosive strength and coordination; frequency of movements and coordination in 
rhythm and flexibility) and the criterion variables (jumping and running) for the subsam-
ple of girls. There is no significant multiple correlation coefficients for the rolling skill as 
criterion variable in all four measurements carried out on the subsample of boys.  

Table 4.  Regression analysis of motor latent space and basic motor skills (jumping and 
running for girls, and jumping, rolling and running for boys): BETA=regression 
coefficient; RO=multiple correlation; *p<0.05; **p<0.01; ***p<0.001. 

Girls Boys 
Jumping Running Jumping Rolling Running 

 Latent 
dimension 

BETA  BETA BETA BETA BETA 
V1 0.60 *** 0.50 ** -0.63 *** -0.02  -0.49 ** 
V2 -0.28 ** -0.14  0.18  0.25  0.06  
V3 0.22 * 0.04  0.08  0.25  0.04  

1 

V4g 0.14  0.00        
RO 0.72 *** 0.53 ** 0.65 *** 0.35  0.49 * 

V1 0.55 ** 0.58 ** -0.48 ** -0.21  -0.51 *** 
V2 -0.11  -0.03  0.10  0.09  -0.02  
V3 0.08  -0.03  0.17  0.02  0.19  

2 

V4g 0.24 * 0.18        
RO 0.62 *** 0.61 *** 0.52 ** 0.23  0.54 ** 

V1 0.58 ** 0.60 ** -0.49 ** -0.14  -0.38 * 
V2 -0.17  -0.18  0.01  -0.11  -0.15  
V3 0.16  -0.10  0.15  0.04  -0.10  

3 

V4g 0.09  0.02        
RO 0.63 ***  *** 0.51 ** 0.18  0.42 * 

V1     -0.53 *** -0.08  -0.46 ** 
V2     0.00  0.16  -0.17  
V3     0.14  0.24  -0.05  

4 

V4g           
RO     0.55 ** 0.30  0.49 * 

g varimax factor extracted only for the population of girls 
Varimax factors: (V1) = explosive strength and coordination; (V2) = frequency of movements and 

rhythm coordination; (V3) = flexibility; (V4) = static strength 
Measurement phases: (1) = transition; (2) = finalization; (3) = first retention; (4) = second retention. 
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On the basis of the regression coefficient analysis and its significance, obtained from 
the values of the BETA-coefficients, it can be concluded that the greatest influence on the 
criterion variables comes from the predictor latent dimension for the assessment of coor-
dination and explosive strength.  

The latent dimensions for assessing frequency of movement and coordination in 
rhythm and flexibility had a significant predictive value (the BETA coefficient) in the 
case of the successful performance of jumping by the girls, but only during the motor 
stage of learning (the first measuring).  

CONCLUSION 

From the presented results in this study we can conclude: 
− The test used to asses the performance of some fundamental movement skills (jump-

ing, rolling and running) is applicable for boys during the motor stage of learning 
and in the retention stage (after finishing the process of kinesiological treatment). 

− The test used to asses the performance of some fundamental movement skills 
(jumping and running) is applicable, in the case of the subsample of girls, only 
during the motor stage of learning (as transitive measuring).  

− Because of poor sensitivity and objectivity parameters, the test used to asses leap-
ing is not recommended for practice at all. 

− Coordination and explosive strength could be said to be the most integrated motor 
abilities in learning FMS (especially jumping and running) for 7 years old boys 
and girls.  

Based on the results of this study, gender differences in motor abilities during the FMS 
learning process and their specific influence on the successful performance of jumping and 
running should be taken into consideration in training processes and physical education. 
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UTICAJ FAKTORA MOTORIČKIH SPOSOBNOSTI  
NA IZVOĐENJE BAZIČNIH MOTORIČKIH ZNANJA –  

RAZLIKE IZMEĐU DEVOJČICA I DEČAKA 

Sunčica Delaš, Alen Miletić, Đurđica Miletić 

Uticaj faktora motoričkih sposobnosti na izvođenje bazičnih motoričkih znanja (poskoka, skokova, 
kolutanja i trčanja) na uzorku sedmogodišnjih devojčica (N=58) i dečaka (N=42) istraživano je kroz 
četiri vremenske tačke (za vreme i nakon gimnastičkog kineziološkog tretmana). Rezultati pokazuju 
zadovoljavajuće metrijske karakteristike (osjetljivosti i objektivnosti) kod skokova, kolutanja i trčanja 
(za vreme i nakon kineziološkog tretmana) na uzorku dečaka, te kod skokova i trčanja (nakon tretmana) 
na uzorku devojčica. Faktorskom analizom 9 varijabli za procenu motoričkih sposobnosti, izolirana su 
četiri faktora kod devojčica i tri kod dečaka, i to: (1) faktor eksplozivne snage i koordinacije; (2) faktor 
brzine frekvencije pokreta i koordinacije u ritmu; (3) faktor fleksibilnosti i (4) faktor statičke snage – 
samo kod devojčica. Faktor ekspozivne snage i koordinacije u osnovi je intergrirana motorička 
sposobnost odgovorna za savladavanje bazičnih motoričkih znanja, posebno skokova i trčanja, kod oba 
pola. Prema dobijenim rezultatima, testovi za procenu skokova i trčanja, pokazuju dobre metrijske 
karakteristike, te se preporučuje njihova primena u praksi u svrhu (a) utvrđivanja statusa bazičnih 
motoričkih znanja kod sedmogodišnjaka, (b) sprovođenja bazičnih kinezioloških tretmana s visokom 
efikasnošću primjenjujući testove za procenu nivoa bazičnih motoričkih znanja skokova i trčanja s 
ciljem utvrđivanja njihovog tranzitivnog statusa. Dostizanje automatizacijskog nivoa znanja skokova i 
trčanja, utvrđen kroz fazu retencije, direktno će utjecati na razvoj eksplozivne snage i koordinacije. 

Ključne reči: motoričko učenje, motoričke sposobnosti, sedmogodišnjaci 
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