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Abstract 
Changes in motor abilities are one of the criteria for creation of final appraisal for PE as well as criteria for 

following of individual progress and improvement of every child. Therefore, motor tests with significant metric 

characteristics are the most objective manner for estimation of the effects from the teaching process. This aim of this 

paper is to determine the metric characteristics as well as norms for valuation of achievements in three tests used for 

estimation of speed at 7 years old children. The research was realized at sample of 123 examiners, second grade 

pupils in in five primary schools in Skopje, Republic of Macedonia. Following three variables for estimation of 

speed were used: 10 m running from flying start (BT10LS), running 4x10m (BT4х10) and cries - cross running 

4х5м (BTZMT). Results obtained in this research indicate to good metric characteristics and are recommended for 

further use. Best characteristics are obtained for the test cries - cross running 4х5м (BTZMT) which is 

recommended for use in shorter battery of tests or in limited conditions for measurement. 
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АВТОР 

Introduction 

Development, following and evaluation of motor abilities is one of the main assignments 

of physical education and sports training, as well as one of the main criteria for sports selection 

in certain sport disciplines. Development of motor abilities is also one of the main goals of 

physical education (PE), defined in national curriculum for nine – years compulsory education in 

Republic of Macedonia (Bureau for the development of education, 2007), while in PE teaching 

process is defined as one of the concrete goals in the segment named as “movement” (Klincarov, 

2007), goals that are equivalent on educational assignments. Motor abilities explain the 

differences between people and they are changed with systematic training. They are a result of 

humans` complex possibilities and they unique physical qualities, biochemical processes and 

functional changes (Kukolj, 2006). Motor abilities are permanent, exists entire life and are 

fundament in process of creation of motor habits. Manifestation and improvement of motor 

ability is possible only with their use and action (Gajić, 1985). Motor abilities are invisible; they 

exist in human latent space. Using simple or complex motor movements (tests), certain 

physiological processes are provoked and the reactions from these processes are noted, 

measured, valued and compared. Motor abilities are measured using different instruments that 

ables only their adjustment (Bala et all 2007).  

Motor abilities in children are differently manifested and developed compared with 

adults. These is result of uncompleted development, uncompleted regulations of CNS, ongoing 

functional development, individual tempo of development, concerning different “biological 

time” on every individual and other characteristics specific for children age period. Therefore, 

beside regular demands for standardization and good metric characteristics, motor tasks used in 

tests for estimation of children’s` motor abilities, should be conducted as a content of education 

curricula for certain age, or should be specially designed or modified for certain age group. 

According the authors Ikeda & Aoyagi (2007) is especially hard to select a motor tests for 

children that will be enough reliable, valid and practical because little children still have not 

developed sense for time and rivalry (Matsuda, 1961). Difficulties in realization of 

measurements of children motor abilities are noted in researches of Bala, 1999; 2007; Rajtamer, 

1997; Popeska, 2009, 2011.  

The speed is one of the abilities that define human’s motor space and determine certain 

motor behavior. The level of development and manifestation of speed in different age periods is 

a condition for different development level and intensity on other motor abilities, as well as 

adopted movement habits and skills. The speed, in relation with other motor abilities 

(coordination, strength, balance, flexibility and preciseness) defines humans` motor status and 
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establishes it`s motor efficiency. As a complex anthropometric characteristic that exist in the 

space of human motor space, the speed is mostly defined as ability of the human to realize a 

certain motor activity for minor time (Zaciorski, 1975), ability when using muscle contractions 

in motor units certain body should pass the longest for shortest time (Opavski, 1975), ability to 

perform a simple motor tasks for shortest time (Kurelič et al.1975).From the aspect of structure 

of speed and it`s manifestation, three forms of manifestation are dominant: (1) Time of reaction 

or latent time of motor reaction (time passed from the appearance of the signal until the reaction 

of it); (2) Speed of segmental movements (time passed from the beginning of certain movement 

until it`s end); (3) Frequency of movement or segmentary speed (frequency on certain movement 

in period of time, or ability for fast contraction and relaxation on certain muscle groups) (Perič, 

2003; Kukolj,  2006). These manifestations of speed are relatively independent but they 

accompanied one another in complex movements for translocation of the body or a certain body 

parts in space (Јovanovski, 1998). 

The beginning of early school age, particularly 7 years old children or the period we are 

interested in, is an important period when it comes to speed and possibilities for its development. 

Development of speed in this period is a result of developed and improved nervous regulation. 

Namely, the period between 7 and 13 years is an ideal period for improvement of speed of 

movement (Weineck, 1990 at Age group development program), which is precisely developed in 

period from 7 – 8 years, from 8 -9 and between 10 and 11 years (Kukolj, 2006). Consequently, 

this improvement influence on improvement of speed of reaction that occurs in period between 7 

and 10 years (Hahn, 1987 at Age group..), while for development of frequency of movement, 

significantly develops in periods from 7 to 9 and from 12 to 13 years. The development of speed 

reaches its pick in period at the age between 20 and 25. Possibilities for improvement of speed 

are limited because of its high percent of heredity h = 0.95 which is related with motor efficiency 

as an individual characteristic of the person (Јovanovski, 1998). 

In PE curriculums, speed of movements is manifested in thematic field named as 

athletics, represented with contents like running with changes of directions, tempo and speed 

(fast, slow, moderate; forward, backward, cries - cross, left – right), running in different 

formations (lines, rows, circles etc), fast running on different distances, tasks with speed running 

as a part of different elementary games etc. Manifestation of speed as potential ability in children 

is a precondition for successful realization of these contents. From the other hand, realization of 

these activities contributes to improvement of speed as a motor ability.  Objective estimation at 

changes in speed as result of successful realization of PE contents could be realized only using 
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standard procedures, or motor tests with good metric characteristics. These types of tests and 

estimation of their metric characteristics are the main purpose of this work.   

 

Method of work 

The aim of this paper is to determine the metric characteristics of motor tests used for 

estimation of speed at 7 years old children and normative for valuation of children’s 

achievements. The research was conducted on a sample of 123 examiners, 7 years old male 

children, pupils in second grade in five primary schools in Skopje, Republic of Macedonia. The 

examiners were tested in three motor tests hypothetically used for estimation of speed. Following 

tests were used: 10 m running from flying start (BT10LS), running 4x10m (BT4х10) and cries - 

cross running 4х5м (BTZMT)1. The testes: 10 meters running from flying start (BT10LS) and 

cries - cross running 4х5м (BTZMT) are recommended by Perič (1991), while the test running 

4x10m (BT4х10) was used and recommended by Dukovski (1984). All tests were realized with 

two repetitions and are measured in seconds. Aldo two repetitions is a small number considering 

the main goal – determination of metric characteristic. According the age and possibilities of 

examiners, this number is accepted and needed. This is also noted and recommended by other 

authors that realized researches with same age groups (Bala 1981, Pisot & Planinsec,2005)   

Tests characteristics: discriminativity (sensitivity), asymmetric, homogeneity, reliability, 

validity and representatively are fortified for all three used tests. Discriminativity, asymmetric 

and homogeneity were determined using measures for tendency and dispersion, while reliability, 

validity and representativity were estimated based of Crombah α and Spearman – Brown`s (SB) 

coefficients of reliability2, the value of significant root, the projections of isolated factor and 

communalities obtained using Hotelling procedure for determination of validity3 and Kaiser-

Meyer-Olkin`s measure4 for reliability and representativity.  

Normative for children’s achievements in motor tests are defined using percentile classes 

and percentile values for 1, 3, 5, 10, 20, 25,30, 40, 50, 60, 70, 75, 80, 90, 95, 97 and 99 

percentile. The results in final table for estimation of children`s motor achievements is obtained 

with reduction of percentile distribution in 5 percentile classes defined as:  above 95 percentile –

excellent achievement; from 75 to 95 percentile – achievement above average; from 26 to 75 

1 Detailed description of the performance of used tests and there measurements are available at the authors.  
2 Coefficients higher than 0.80 are considered significant 
3 Internal validity, between items from each test is significant when value is higher or equal to 0.80  
4 КМО – Kaiser-Meyer-Olkin – coefficient around .90 is excellent representativity, around.80 very good; around .70 
good; .60 average; .50 the test have bad representativity and below.50 unacceptable  
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percentile – average achievement;  from 5 to 25 percentile – below average achievement and 

under 5 percentile – very bad achievement.   

 

Results and discussion 

Basic descriptive parameters obtained at motor tests used for estimation of speed at 7 

years old children, are presented in Table 1. Declination from normal distribution are noted for 

two of three tests, 10 m flying start (BT10LS) and cries - cross running 4х5м (BTZMT).  

Table 1. Basic measures of central tendency, dispersion and normality of distribution of motor 

tests used for estimation of speed at 7 years old children (second grade) 

 Mean SD Sx KV MIN MAX Range Skew kurt KS p 

BT10LS1 2,39 0,44 0,04 18,45 1,9 4,13 2,23 1,59 2,88 0,16 p < ,01* 

BT10LS2 2,45 0,47 0,04 19,35 1,89 4,25 2,36 1,29 2,02 0,13 p < ,05 

BT4х101 14,48 1,78 0,16 12,27 10,4 22,11 11,71 0,90 1,95 0,08 p > ,20 

BT4х102 14,68 2,10 0,19 14,30 10,5 22,3 11,8 0,96 1,44 0,10 p > ,20 

BTZMT1 8,68 4,60 0,41 52,96 4,3 20,59 16,29 1,09 -0,33 0,28 p < ,01* 

BTZMT2 8,51 4,30 0,39 50,50 4,1 18,4 14,3 0,97 -0,64 0,25 p < ,01 

 

Analysis of approximate values obtained at test for estimation of speed at 7 tears old 

children, shows better results in second repetition in the test cries - cross running 4х5м 

(BTZMT), while at other two tests, better results are accomplished in the first repetition. Lower 

achievements in second repetition are probably result of children’s motivation and maximal 

deployment in first measurement, that results with appearance of fatigue in next repetition.    

Sensitivity calculated on bases of ratio between mean (x) and standard deviation (SD) 

(3:1), with exception of the test cries - cross running 4х5м (BTZMT), point out on sensitive 

(discriminative) tests or tests that are register and emphasize the differences between the 

achievements of examiners based on their results. 

Values of the test for asymmetry for all used motor tasks and repetitions are positive, which 

means that most of the examiners achieved results that could be placed in the zone of lower 

achievements. These means, that for this sample of tests, our examiners achieved good results.  

Coefficients for reliability: Crombah α and Spearman Brown coefficient (SB), presented 

in tables 2, 3 and 4 in all three used tests are very high (.91 to .99) that means that all three tests 

have high level of reliability. Using factor analysis, with application of Hotelling procedure at 

results from the two repetitions of all three used tests for estimation of speed, one significant root 

that explains variability of the system from 92.47% 10 m running from flying start (BT10LS), 

92,63%  for running 4x10m (BT4х10) and high 98.83%  for the test cries - cross running 4х5м 
5 
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(BTZMT). Highly explained variability, shows that results in all measurements for all three 

applied tests for estimation of speed are not significantly different. This is also confirmed with 

high and approximately similar projections of isolated factor (from .96 to .99). These results 

indicate to tests with high factor validity, which is also confirmed with high coefficients of 

correlation between repetitions (from .85 to .98).  

Table (2). 10 m running from flying start (BT10LS), validity, reliability and representativity – 7 

years old children 

честици r   и  SMC H 1 h² 

BT10LS 1 (.72)  .96 .93 

BT10LS 2 .85 (.72) .96 .93 

Cronbach′s α .92  Lambda 1,85 

SB .92 % 92,47 

KMO .50  

Table (3). Running 4x10m (BT4х10): validity, reliability and representativity –  

7 years old children 

честици r   и  SMC H 1 h² 

BT4Х10 1 (.73)  .96 .93 

BT4Х10 2 .85 (.73) .96 .93 

Cronbach′s α .91  Lambda 1,85 

SB .92 % 92,63 

KMO .50  

Table (4). Cries - cross running 4х5м (BTZMT): validity, reliability and representativity 

7 years old children 

честици r   и  SMC H 1 h² 

BTZMT 1 (.95)  .99 .99 

BTZMT 2 .98 (.95) .99 .99 

Cronbach′s α .99  Lambda 1,98 

SB .99  % 98,83 

KMO .50  

 

Homogeneity of results is confirmed with high values of communalities (from .93 to .99). 

The value of КМО index which is measure for representatives of the test, for all three used tests 

for estimation of speed is on the level of significance (.50).   

 In general, results obtained for validity, reliability and representativity of the tests 

indicate to test with significant metric characteristics. Comparing the results from three tests for 
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estimation of speed used at 7 years old children, the test  cries - cross running 4х5м (BTZMT) 

have the best metric characteristics. The other two tests, 10 m running from flying start 

(BT10LS) and running 4x10m (BT4х10) also have good metric characteristics and mutually 

almost identical values of calculated parameters. Significant metric characteristics for all three 

applied tests for estimation of speed, gives an opportunity for their efficient use with 7 years old 

children in the teaching process of PE. In situations of limited conditions for realization of 

measurement or in situation where short battery of tests is needed as a test with the best metric 

characteristics from these group of tests, we recommend the test cries - cross running 4х5м 

(BTZMT). In the research conducted by Perič (1991), this test also shown good metric 

characteristics and is strongly recommended for further use in a work with pre – school children. 

 Beside metric characteristics, norms for evaluation of children’s` achievements were also 

calculated as a task of this research. These norms are orientation values that could facilitate the 

teacher or the sport pedagogic in the process of following, evaluation and comparison of 

children’s achievements.  The norms are fortified using percentile clauses and percentile values. 

The result obtained reducing percentile distribution in five percentile classes are presented in 

Table 5.   

Table 5. Norms for children` achievements in tests for estimation of speed 

 Running 4x10m 

(BT4х10) 
Cries - cross running 4х5м 

(BTZMT). 

7 years 7 years 

1 Very bad achievement 

 
Above 17,73(sec) Above 17,15(sec) 

2 achievement below average 17,72 – 15,80 17,14 – 12,96 

3 average achievement 15,79 – 13,20 12,95 – 5,43 

4 achievement above average 13,19 – 12,30 5,42 – 4,68 

5 excellent achievement Under 12,30 Under 4,68 

 

Considering development characteristics and functional capacities of children at the age 

of seven, we recommend the number of repetition of all motor tasks to remain the same as in 

suggested methodology, or two repetitions for each tests for estimation of speed. As an addiction 

of these recommendation are suggestions from authors that realized similar researches (Bala, 

1999, Delaš et all, 2008). During the process of realization of measurement with small children, 

several characteristics, such as short term attention on one activity, emotional instability 

(Gallahue, 1987 at Age group development program), disorientation from the goal and 
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understanding the process of testing as a game etc, should be considered. These and other similar 

characteristics of children at this age are one of the main practical issues and problems during the 

realization of these types of researches. (Rajmajer, 1997, Popeska, 2011). These findings allows 

certain activities, such as motivation, encouraging, demonstration and previous tries of the motor 

tasks, which are unacceptable in work with adults to be justified and recommended in work with 

children (Bala, 1999; Jürimae & Jürimae, 2001). Therefore, in researches from this type as well 

as in everyday work with children, knowledge and appreciations of characteristics of children 

emotional and psychological development as well as their influence on children’s motor abilities 

are essential. This means respect of holistic approach in work with children.  

 

Conclusion 

Development, following and evaluation of motor abilities is one of the main assignments 

of physical education and sports training, as well as one of the main criteria for sports selection 

in certain sport disciplines. Development of motor abilities is also one of the main goals of 

physical education (PE). Motor abilities in children are manifested and developed differently 

compared with adults. Therefore, motor tasks used in tests for estimation of children’s` motor 

abilities, should be contained content from education curricula for certain age, or should be 

specially designed or modified for certain age group. 

The speed is one of the motor abilities that defines the human’s motor space and 

determine certain motor behavior. The beginning of early school age, particularly 7 years old 

children or the period we are interested in, is an important period when it comes to speed and 

possibilities for its development, which in these period is a result of development and improved 

nervous regulation. Changes in motor abilities are one of the criteria for creation of final 

appraisal for PE as well as criteria for following of individual progress and improvement of 

every child. Therefore, motor tests with significant metric characteristics are the most objective 

manner for estimation of the effects from the teaching process.  

The aim of this paper is to determine the metric characteristics of motor tests used for 

estimation of speed at 7 years old children and normative for valuation of children’s 

achievements. The research was conducted on a sample of 123 examiners, 7 years old male 

children, pupils in second grade in five primary schools in Skopje, Republic of Macedonia. The 

examiners were tested in three motor tests hypothetically used for estimation of speed. Following 

tests were used: 10 m running from flying start (BT10LS), running 4x10m (BT4х10) and cries - 

cross running 4х5м (BTZMT). Results obtained in this research indicate to good metric 

characteristics. The used tests are discriminative, except the test cries - cross running 4х5м 
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(BTZMT). High values of Crombah α and SB (from .91 to .99) indicate to tests with high degree 

of validity which is confirmed the coefficients with high coefficients of correlation between 

repetitions (from .85 to .98). According the values of КМО index, the used tests have 

representativity at the level of significance. 

Comparing the results from three tests for estimation of speed used at 7 years old 

children, the test cries - cross running 4х5м (BTZMT) have the best metric characteristics and 

it`s recommended in situations of limited conditions for realization of measurement or in 

situation where short battery of tests is needed.  The other two tests 10 m running from flying 

start (BT10LS) and running 4x10m (BT4х10) also have good metric characteristics and mutually 

almost identical values of calculated parameters. For practice, calculated normative for 

evaluation on children’s achievements are especially useful. These norms are orientation values 

that could facilitate the teacher or the sport pedagogic in the process of following, evaluation and 

comparison of children’s achievements.   
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