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In the present study, the purpose was to determine the normative values for physical and biomotoric
characteristics of children aged 11-17 in Kosovo.

742 students who were selected according to the Random Sampling Method from 24 schools determined in
the cities and rural areas in all regions were included in the study (n = 347 girls, n = 395 - boys). Volunteering
students who did not have any acute or chronic disease that might avoid testing were included in the study
after the permissions were received from the Ministry of National Education, Principals of the Schools, and
the support of the parents. The declarations of Helsinki were taken into consideration in the study.

The results of each test were given as the norm values according to gender and age together with 20% groups,
which is considered as the Canadian Standard. The data on the physical and biomotoric characteristics of the
children living in Kosovo were compared with the data of the World Health Organization and the literature
data of other countries.

While the children living in Kosovo showed higher performances in the tests that were affected by
anthropometric properties like height and body fat percentage and by genetic properties like the speed
of the movements of the arms when compared with the children from other countries from the same age
group; they had lower performances in the tests that were affected by life style and physical activity levels like
endurance, long jump, and flexibility.

Norm Values, Physical Fitness, EuroFit, Kosovo.

Introduction

Making comparisons is necessary in making the
values like adequate, low, very good, perfect or normal
be acquired for each feature that is measured, and certain
criteria are needed in making comparisons. The models,
criteria or standards that are accepted officially are called
norms [1, 2]. A boy whose height is measured as 1.70m
may be considered to be short in Sweden; however, the
same boy may be considered to be very tall in Kenya.
A girl who has the best Standing Long Jump value at a
school as the best degree of the school may be assessed as
being below the normal values when her explosive power
properties are compared with another girl from another
school. On the other hand, if a child has Maximum
Oxygen Use Capacity below the normal values, s/he may
be considered to have a chronic disease. It is known that
as well as gender and genetic factors, the factors like
nutrition, metabolic diseases, chronic diseases or physical
activity levels have certain effects on the physical,
spiritual and cognitive developments of children and
young people. In addition to this, the adequacy in short
and long distance running, push-up, sit-up, jumping and
similar motoric characteristics show the fitness in good
health [3]. The probability is higher for children with low
functional, anthropometric and motor properties to face
health problems in their future lives (high blood pressure,
diabetes mellitus, cancer, excessive fatness and cardio-
vascular diseases, etc.) [3, 4]. Especially by determining
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the norms of the physical and motoric properties of
children at development period, it becomes possible to
diagnose and eliminate possible problems at earlier ages
[5, 6]. On the other hand, it is also important to define the
norm values in the selection of the aptitudes [7]; planning
of physical education and sports classes [8-10]; and in
performing international comparative studies [11].

In 1956, in European countries, the Physical and Sports
Council was formed, and motor and anthropometric testes
were used to follow-up the health status of school age
children between the ages 6-18 [12-14]. The tests that are
applied under the umbrella terms of Eurofit Test Battery
have been used in many European countries especially
on children, and certain criteria have been defined for
different countries. Physical and motoric properties,
which may be affected by the geographical area, culture,
genetic and many similar factors, may vary not only
among countries but also according to the properties of
the area where people live [15, 16]. Although the literature
that define the national, regional and international growth
percentiles is improving with each passing day, there are
no studies conducted in Kosovo, which has one of the
youngest population in European Zone [17, 18], on the
development and physical fitness status of the children. In
the present study, the purpose was to determine the norm
values of the physical and biomotoric properties of the
students between 11-17 years of age in Kosovo according
to age and gender, and to compare these data with the
World Health Organization data and the literature of other
countries.
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Material and methods

Participators. Nearly 300 thousand students between
the ages 11-17 are receiving education in Kosovo, which
consists of 30 cities located in 7 geographical regions [18].
742 students who were selected according to the Random
Sampling Method from 24 schools determined in the
cities and rural areas in all regions were included in the
study. 347 of the participants were female and 395 were
male (Figure 1). Volunteering students who did not have
any acute or chronic disease that might avoid testing were
included in the study after the permissions were received
from the Ministry of National Education, Principals of the
Schools, and the support of the parents. The declarations
of Helsinki were taken into consideration in the study.

The Distribution of the Sampling of the Study
according to Cities and Regions (Figure 1).

Eurofit Physical Fitness Test Battery is a test set
consisting of 9 physical fitness tests that involve flexibility,
speed, endurance and power. The Standard Test Battery,
which was developed by the European Council for school
age children, has been used in many schools in Europe
since 1988 [19]. The battery was designed to be completed
within 35-40 minutes with very simple equipment, and
is fairly adequate to determine the physical and motoric
status of children [12, 14]. The Height (L), Weight (W),
Body Mass Index (BMI), Flamingo Balance (FLB), Plate
Tapping (PLT), Sit and Reach (SAR), Standing Broad
Jump (SBJ), Hand Grip (HGR), Sit Up (SUP), Bent Arm
Hang (BAH), Shuttle Run 10x5 meters (SHR), 20 m
Shuttle Run (ESHR) tests, which were included in the

Eurofit Test Battery, were also included in the present
study [19]. In addition to the Eurofit Physical Fitness Test
Battery, the Body Fat Percentage (BF%), Arch Up Test
(AUT), Standing Medicine Ball Throw (MBTH), Push-up
(PU), Squat Jump (SJ), Countermovement Jump (CMJ),
Maximal Anaerobic Power (MAP), 30-Meter Speed Test
(30mST), Maximum Oxygen Intake (VO,max) tests
were also employed in the study. All these tests, which
were included in the study, were chosen by considering
the factors like muscle groups, joint angles, contraction
types, contraction speeds, movement models according to
the body parts [20].

The Materials used in Measuring the Physical and
Motoric Properties

In measuring the heights of the students, a Stadiometer
with 1 cm sensitivity was used. In determining the Body
Weight, Body Mass Index and Body Fat Percentage values,
the TANITA Segmental Body Composition BC-545N was
used. The hand grip power was measured with a standard
hydraulic hand dynamometer (Baseline 12-0240). Sit-
up test, Reverse Shuttle on the Case Test, Push-up tests
were assessed with repetition numbers. In FBT, PLT, SUP
and SHR tests, the “QQ Japan, HS45 10 Lap Memory”
chronometer was used. A mat fixed to the ground with
marked distances and a medicine ball weighing 4 kg were
used in Standing Medicine Ball Throw Test. In Squat
and Vertical Jumping Tests, the “My Jump” application
was used to determine the heights of the jumps [21]. In
computing the anaerobic power by using jump height
values, the formula developed by Johnson and Bahamonde

Figure 1. The regions and cities included in the sampling of the study
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was used [22]: Power-peak (W) = (78.5 - VJ (cm) + 60.3
- mass (kg) - 15.3 - height (cm) — 1308)/ mass (kg). In
30-meter speed test, an electronic chronometer (Seven
Elektronik, SE-200) was used for measuring the time. To
determine the maximal oxygen use capacity, the formula
that computed the VO,max was used together with the
Endurance Shuttle Run Test developed by Johnson and
Bahamonde (1996) was employed [23]:
VO,max =3.46 * (L + SN /(L * 0.4325 + 7.0048)) + 12.2

The Analysis of the Data

In computing the average, standard deviation, and
percentage values of the physical and motor values of the
study group, the SPSS 22 Program was employed. For the
purpose of determining the percentages in norm values,
the following percentage values, which are accepted as
the Canadian Standard, were used. The scores below 20%
value were taken as “Very Low”; the scores between 21-
40% range were taken as “Low”; the scores between 41-
60% range were taken as “Normal”; the scores between
61-80% range were taken as “High”, and the scores above
81% were taken as “Very High” [24].

Results

characteristics, age and gender variables of the participants
were determined. When the norm values were examined,
H, W, and BMI values of 11-17 year-old girls and boys
were increased paralle to the age increase. In addition,
BF% decreased depending on the age of the increase in
both genders. When the mean values are examined, it is
observed that there are gender-related differences.

In Table 2, the age and gender-specific norm values
of the variables included in the participants’ Eurofit test
battery were determined. When the norm values were
examined, the FBT, SAR, SUP, and PLT of 11-17 year-old
girls and boys were increased parallel to the age increase.
In addition, SHR values increased depending on the age
of the increase in both genders. When the mean values of
motor ability are examined, it is observed that there are
gender-related differences.

In Table 3, the age and gender-specific norm values
of the variables included in the participants’ Eurofit test
battery were determined. When the norm values were
examined, the SBJ, HGR, BAH, and ESHR of 11-17
year-old girls and boys were increased parallel to the
age increase. When the mean values of motor tests are
examined, it is observed that there are gender-related

In table 1, the norm values of the anthropometric

differences.

Table 1. Heigh, Body Weight, Body Fat Percentage, Body Mass Index Normative Values

o X#SD Very Low Low Normal High Very High
< Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
11  1,5040,07 1,48+0,05 <139 <142 1,40 1,43 1,45 147 1,50 1,51 >1,55 >1,55
12 1,55+0,08 1,54+0,07 <139 <142 1,40 1,43 1,48 1,49 1,56 1,55 >1,64 >1,61
13 1,60+0,05 1,60+0,07 <151 <1,48 1,52 1,49 1,58 1,55 1,64 1,61 >1,70 >1,67
14  1,60+0,04 1,69+0,07 <152 <161 153 162 158 168 163 1,74 >168 >1,80
__ 15 161+0,06 1,72¢007 <159 <163 160 164 165 170 1,70 1,76 >1,75 >1,82
§ 16  1,65+0,04 1,74+0,07 <159 <1,60 1,60 1,61 1,65 1,69 1,70 1,77 >1,75 >1,85
; 17 1,67+0,07 1,76+0,07 <159 <1,68 1,60 1,69 1,66 1,76 1,72 1,83 >1,78 >1,90
11 39,8+10,77 37,3%6,28 <29,5 <32,7 29,6 32,8 37,5 37,1 454 41,4 >53,3 >457
12 44,5%9,78 42,919,09 <36,3 <335 36,4 33,6 453 41,1 54,1 48,6 >63,0 >56,1
13 50,0+7,94 47,918,46 <38,2 <396 38,3 39,7 46,7 48,4 55,1 57,1 >63,2 >65,8
14  51,4+0,39 54,610,63 <351 <329 35,2 33,0 43,4 43,0 51,6 53,0 >59,8 >63,0
__ 15 54,447,28 58,719,39 <396 <378 397 379 463 488 529 59,7 >59,5 >706
§_<,'° 16 58,3+6,84  64,2+10,89 <54,1 <559 542 560 602 670 662 780 >722 >890
= 17 56,816,52 66,1+10,62 <52,0 <53,9 52,1 54,0 57,7 64,2 63,3 74,4 >689 >84,6
11 22,7+6,50 18,8+2,92 <17,1 <16,1 17,2 16,2 22,4 18,4 27,6 20,6 >32,8 >22,8
12 21,7+#4,78 17,0#4461 <159 <141 160 142 200 184 240 22,6 >280 >2638
13 22,843,89 16,7+5,51 <19,1 <145 19,2 14,6 22,4 20,2 25,6 25,8 >28,8 >31,4
14 24,315,42 14,7+3,28 <209 <119 21,0 12,0 27,0 15,0 33,0 18,0 >39,0 >21,0
$ 15  23,2+4,37 14,0+2,90 <22,7 <121 22,8 12,2 26,6 15,4 30,4 18,6 >34,2 >21,8
< 16 232#464 150#507 <163 <127 164 128 218 196 272 264 >326 >33.2
& 17 22,315,74 13,4+4,02 <16,7 <09,5 16,8 09,6 21,6 13,2 26,4 16,8 >31,2 >204
11  17,1+3,89 16,9+2,12 <13,6 <149 13,7 15,0 16,3 16,2 18,9 17,4 >21,5 >18,6
12 18,3%3,32 17,8+2,57 <146 <15,8 14,7 15,9 17,6 18,3 20,5 20,7 >234 >23,1
13 18,9+2,94 18,7+2,83 <150 <16,6 15,1 16,7 17,7 19,7 20,3 22,7 >22,9 >25,7
:E\ 14 19,7+2,73 19,1+2,10 <15,2 <15,8 15,3 15,9 17,8 18,4 20,3 20,9 >22,8 >23,4
Eo 15 20,1+2,75 19,8+2,62 <17,4 <15,2 17,5 15,3 20,4 18,6 23,3 21,9 >26,2 >25,2
= 16 21,2%2,79 21,2+3,40 <14,0 <18,0 14,1 18,1 17,6 22,3 21,1 26,5 >24,6 >30,7
2 17 21,2#2,25 21,442,77 <193 <179 194 180 21,0 20,7 22,6 23,4 >242 >261

X: Mean, SD: Standard Deviation, H: Heigh, W: Body Weight, BF%: Body Fat Percentage, BMI: Body Mass Index
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Table 2. Flamingo Balance Test, Sit and Reach, Sit Up, Plate Tapping, Shuttle Run 10x5 Meters Tests Normative Values

X+SD Very Low Low Normal High Very High

()]

< Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys

11 11,9+4,79 11,8+8,35 <8 <7 9 8 15 14 21 20 >27 >26

12 10,4+4,96 9,545,58 <5 <5 6 6 12 12 18 18 >24 >24

13 10,0%5,37 9,4+4,28 <5 <3 6 4 11 8 16 12 >21 >16

14 8,86,23 9,4+4,63 <4 <3 5 4 10 8 15 12 >20 >16
g 15 9,216,23 9,7+6,09 <4 <5 5 6 10 12 15 18 >20 >24
E 16 9,2+4,74 8,946,51 <4 <7 5 8 10 15 15 22 >20 >29
E 17 9,0%5,38 7,546,27 <4 <4 5 5 9 10 13 15 >17 >20

11 16,7+4,04 14,945,15 <9 <7 10 8 14 13 18 18 >22 >23

12 16,345,56 15,545,21 <10 <7 11 8 15 12 19 16 >23 >20

13 16,3+6,09 14,245,83 <11 <7 12 8 17 12 22 16 >27 >20

14  15,9+7,97 14,8+6,86 <7 <10 8 11 14 17 20 23 >26 >29
15 16447,77 15,0+8,09 <8 <7 9 8 15 15 21 22 >27 >29
;:g, 16 16,0+9,55 14,5+8,34 <2 <1 3 2 10 9 17 16 >24 >23
g 17 15,2+7,67 13,8+8,31 <7 <2 8 3 14 10 20 17 >26 >24

11 15%3,43 17+4,89 <10 <13 11 14 13 18 15 22 >17 >26

12 17+4,88 22+4,69 <14 <15 15 16 19 20 23 24 >27 >28

13 18+3,76 22+4,08 <14 <16 15 17 17 20 19 23 >21 >26

14 19+3,09 24+4,64 <15 <18 16 19 18 22 20 25 >22 >28
g 15 21#4,62 25+4,23 <17 <21 18 22 21 26 24 30 >27 >34
E 16 21+4,81 26+4,95 <17 <22 18 23 21 26 24 29 >27 >32
3 17 28+3,66 3145,38 <22 <25 23 26 25 30 27 34 >29 >38

11 12,76%#2,36  14,45+2,00 <11,18 <09,92 11,19 9,93 12,51 14,45 13,83 14,97 >1515 >17,49

12 11,34+#1,96  11,5742,57 <07,41 <0817 7,42 818 09,82 11,13 12,22 14,08 >1462 >17,03

13 11,07#2,92  11,25#2,31 <07,42 <07,93 7,43 7,94 09,82 10,73 12,21 13,52 >1460 >16,31

14 10,05+2,02 10,27+2,48 <07,37 <07,57 7,38 7,58 09,76 10,06 12,14 12,54 >14,52 > 15,02

15 10,54+1,79 10,02+1,06 <08,46 <06,61 8,47 6,62 09,88 9,24 11,29 11,86 >12,70 > 14,48
& 16 1045+1,96 10,01+1,62 <09,35 <0894 9,36 8,95 11,32 10,55 13,28 12,15 >1524 >13,75
E 17 10,13+1,33 9,87+1,44 <09,36 <08,23 9,37 8,24 10,65 9,61 11,93 10,98 >13,21 >12,35

11 22,42+1,19 22,69+1,37 <20,80 <21,77 20,81 21,78 21,65 22,64 2249 2350 >23,33 > 24,36

12 22,75+1,43 21,37+1,79 <21,07 <2021 21,08 20,22 22,40 21,92 23,72 23,62 >23,04 > 25,32

13 22,78+1,47  21,46%2,15 <21,38 <19,47 21,39 19,48 22,66 22,21 23,93 2494 >2520 >27,67

14 22,01#1,74 20,58+1,72 <13,49 <19,01 13,50 19,02 17,00 20,72 20,50 22,42 >24,00 >24,12

15 23,89+2,82 20,84+2,30 <15,79 <18,68 15,80 18,69 18,43 20,88 21,06 23,07 >23,69 > 25,26
g 16 24,59+2,49 21,12+4,24  <22,15 <21,06 22,16 21,07 23,94 28,14 25,72 3521 >27,50 >42,28
E 17 24,06%3,85 21,38+3,46 <16,08 <15,29 16,09 15,30 19,96 18,48 23,83 21,66 >27,70 > 24,84

X: Mean, SD: Standart Deviation, FBT: Flamingo Balance Test, SAR: Sit and Reach, SUP: Sit Up, PLT: Plate Tapping, SHR:
Shuttle Run 10x5 Meters
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Table 3. Standing Broad Jump, Hand Grip, Bent Arm Hang, 20 Meters Shuttle Run Tests Normative Values

X+SD Very Low Low Normal High Very High

Age

Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys

11 1,29:0,24  1,29:0,21 <1,09 <103 1,10 1,04 1,30 125 150 1,46 >1,70 >1,67
12 1,38%0,20  1,540,24 <1,09 <1,16 1,10 1,17 1,29 1,39 1,48 161 >167 >1,83
13 1,37#0,23  1,62+0,29 <117  <1,19 1,18 1,20 1,36 1,45 154 1,70 >1,72 >195
14 1,54%0,22 1,810,224 <1,15  <1,40 1,16 1,41 132 165 1,48 1,89 >164  >2,13

15 1,57+0,18 1,8540,29 <1,25 <1,40 1,26 1,41 1,41 1,64 1,56 1,87 >1,71 >2,10

E 16 1,53%0,26  1,91+0,31 <122 <153 1,23 154 1,42 1,8 161 222 >180 >256
g2 17 1,60£0,29  1,97+0,31 <127  <1,53 1,28 154 1,46 1,88 164 222 >182 >256
11 174524 244,70 <13 <14 14 15 18 19 22 23 >26 >27
12 2045,13 24+6,11 <14 <16 15 17 19 22 23 27 >27 >32
13 25%5,15 306,71 <18 <20 19 21 23 27 27 33 >31 >39
14 306,71 379,59 <21 <26 22 27 29 35 36 43 >43 >51
15 29+6,17 4348,80 <26 <30 27 31 34 39 41 47 >48 >55
E 16 30%5.85 479,30 <25 <29 26 30 31 39 36 48 >41 >57
o
2 1 3145,84 509,97 <26 <33 27 34 34 45 41 56 >48 >67
11 3,84%1,02  7,30#4,51 <02,79 <04,77 02,80 04,48 03,60 0808 04,40 11,38 >0520 >14,68
12 4,89%#326  8,616,75 <0439 <0654 0440 0555 07,80 12,10 11,20 17,65 >14,60 > 23,20
13 4,62%2,52  9,21%5,80 <0355 <0701 0356 07,02 0612 11,04 0868 1506 >11,24 >19,08
14 5735%4,66  14,2248,18 <0573 <09,09 0574 09,10 1048 16,10 1522 23,10 >19,96 >30,10
15 555%#2,16  15,354#9,96 <07,89 <12,22 07,90 12,23 09,22 12,41 10,54 32,59 >11,86 >42,77
& 16 7,91#3,06  20,92+12,04 <0639 <1259 0640 12,60 08,80 24,08 11,20 3556 >13,60 >47,04
I
8 17 7861626 21321832 <0730 <17,95 07,31 1796 12,62 2592 17,93 3388 >2324 >4184
11 3,2+0,73 4,3+1,25 <2/6  <3/3 2/7 34 3/2  4n 3/7  5/1 >4/2 >5/8
12 3,2+1,41 4,6+1,56 <3/8  <3/5 4/1 36  5/6  4/8 /3 6/1  >8/10 >7/2
13 3,6%0,95 4,7+1,51 <3/1 <3/3 3/2 3/4  3/7 46 4/4  5/8  >5)2 >6/10
14 3,4%0,71 4,9+1,89 <2/6  <3/6 2/7  3/7  3/4 52 4)2 6/7  >4/8 >8/2
— 15 32609 5,0£1,50 <4/1 <3/6 4/2 37 49 5/2  5/6  6/7 >6/3 >8/2
S— 16 3,5¢0,99 5,1%1,27 <3/1  <3/8 32 41 4/2 48  5/1  5/7 >5/9 >6/6
5 17 3,8+1,42 5,741,37 <3/2 <42 33 4/3 4/5 55  5/7 6/7 >6/9 >7/9

X: Mean, SD: Standart Deviation, SBJ: Standing Broad Jump, HGR: Hand Grip, BAH: Bent Arm Hang, ESHR: 20 Meters
Shuttle Run
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Table 4. Standing Medicine Ball Throw, Arch Up Test, Push-up, Maximum Oxygen Intake Normative Values

X+SD Very Low Low Normal High Very High

Age

Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys

2,41:0,37 2,97:039 <216 <251 2,17 252 249 2,80 2,81 3,08 >313 >3736
2,74+0,57 2,98+0,52 <2,39 <2,58 2,40 2,59 2,80 3,13 320 3,67 >360 >4721
2,92¢0,48 3,54+0,72 <255 <2,68 2,56 2,69 3,02 327 348 385 >394 >443
3,01#0,50 4,08:0,85 <245 <367 2,46 368 292 451 338 534 >381 >617

3,05:0,48 4,47+0,89 <3,17 <3,69 3,18 3,70 3,71 440 424 510 >4,77 >580

§ 3,17+0,41 4,8840,92 <267 <335 268 336 306 422 344 508 >382 >594
s 3,32+¢0,47 5,01#0,87 <323 <385 324 3,86 368 471 412 556 >456 >6,41
11 116,04  14+7,05 <06 <11 07 12 11 20 16 28  >20 >36
12 11#3,58  15%9,52 <07 <12 08 13 12 22 16 31 >20  >40
13 1247,11  17+9,13 <09 <12 10 13 15 22 20 31 >25  >40
14 159,18  18+7,76 <12 <12 13 13 20 21 27 29 >34 >37
15 1547,08  1848,47 <12 <14 13 15 19 25 25 35 >31  >45
%
E 16 18+7,04  19+8,90 <16 <12 17 13 23 21 29 29 >35  >37
.
2 17 194899  23+11,71 <16 <18 17 19 24 28 31 37 >38  >46
11  6,5#3,63  9,0¢43,93 <5 <5 6 6 9 9 12 12 >15  >15
12 573,64 1144638 <5 <7 6 8 9 12 12 16 >15  >20
13 57+3,07  12,24619 <5 <9 6 10 9 15 12 20  >15  >25
14  6,2+2,66  13,3%585 <5 <13 6 14 9 19 12 24 >15  >29
15 7,1+1,96  17,5¢9,07 <6 <14 7 15 8 2 9 29 >10 >36
g 16 7,3#2,36  20,5¢10,59 <6 <16 7 17 9 25 11 33 >13  >41
& 17 92+2,94 232:834 <7 <17 8 18 10 26 12 3 >14 >4
11  23,6¢2,49 27,3%431 <21,7 <245 21,8 246 256 27,5 254 30,4 >272 >333
12 23,2#343 2844526 <21,1 <249 21,3 250 247 292 281 334 >315 >376
13 24,9+#315 2874514 <245 <241 246 242 288 284 330 326 >372 >368
E 14 243+2,40 29,5639 <222 <251 223 252 246- 304 269 356 >292 >408
[e]]
% 15 23,643,36 29,64¢505 <145 <251 146 252 170 304 194 356 >21,8 >408
é 16  24,6+43,39 30,1#4,31 <235 <254 236 255 268 285 30,0 315 >332 >345
Ng 17 25,7+4,80 32,1466 <242 <270 243 271 291 312 339 353 >387 >395

X: Mean, SD: Standart Deviation, MBTH: Standing Medicine Ball Throw, AUT: Arch Up Test, PU: Push-up, VO2max:
Maximum Oxygen Intake
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Table 5. Squat Jump, Countermovement Jump, Maximal Anaerobic Power, 30 — Meters Speed Test Normative Values

o X+SD Very Low Low Normal High Very High
< Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
11 20,8313,64 21,90+3,00 <16,44 <12,64 16,45 12,65 20,60 16,16 24,75 19,67 >28,90 >23,18
12 21,2943,96 24,76%4,71 <17,02 <19,79 17,03 19,80 20,44 23,85 23,85 2790 >27,26 >3195
13 22,18+4,33 26,7815,09 <18,20 <20,59 18,21 20,60 22,11 24,71 26,01 2882 >2991 >3293
14 23,20+4,82 28,51+6,37 <17,86 <21,84 17,87 21,85 21,74 2868 2561 3551 >29,48 >42,34
15 22,14+3,52 31,0416,02 <21,67 <21,84 21,68 21,85 2529 28,68 2890 3551 >32,51 >4234
g 16 20,81+4,16 32,23+6,47 <16,12 <18,43 16,13 18,44 19,26 24,83 22,39 31,22 >2552 >37,61
E 17 21,11+4,99 32,5545,07 <18,32 <18,43 18,33 18,44 21,64 24,83 2495 31,22 >28,26 >37,61
11 22,90+4,06 25,32+2,54 <15,83 <21,95 15,84 2196 19,38 2492 2292 2788 >2646 >3084
12 24,34%4,34 28,2745,15 <1896 <21,35 18,97 21,36 22,94 25,72 2691 30,08 >30,88 >34,44
13 24,51+4,25 30,61+7,06 <21,01 <2251 21,02 22,52 25,04 2855 29,06 34,58 >33,08 >40,61
14 26,13+4,89 31,50+6,45 <22,67 <2133 22,68 21,34 28,36 27,66 34,04 3398 >39,72 >40,30
= 15  24,53+4,87 36,15t7,39 <2579 <2468 2580 24,69 30,10 32,14 34,40 39,59 >38,70 >47,04
*E’ 16 23,25+4,97 37,4618,08 <18,55 <30,38 18,56 30,39 22,10 39,73 25,64 49,07 >29,18 >58,41
é 17 23,97#5,20 37,79t+7,19 <1556 <26,82 1557 26,83 20,10 34,03 24,63 41,23 >29,16 >48,43
11 13,74+7,99 17,4347,99 <08,10 <10,68 08,11 10,69 13,32 16,42 15,53 22,15 >23,74 >27,88
12 20,0848,29  26,19+10,38 <09,79 <1491 09,80 14,92 16,29 23,52 22,78 32,12 >29,27 >40,72
13 23,17+7,96 31,12+12,57 <16,06 <14,61 16,07 14,62 23,20 2492 30,33 3522 >3746 >4552
T 14 2637:896 34193958 <1448 <1852 1449 1853 2498 27,80 3547 3707 >4596 >4634
% 15 26,65+7,76 41,29+10,54 <38,63 <25,11 38,64 25,12 45,08 34,93 51,52 44,74 >57,96 >54,55
?i’ 16  25,68+7,64 44,45+1136 <16,09 <29,73 16,10 29,74 22,07 46,64 28,04 63,54 >34,01 >80,44
g 17 25,44+7,06 44,88+9,09 <18,34 <26,53 18,35 26,54 24,13 3595 2991 4536 >3569 >54,77
11  5,89+0,36 5,410,47 <557  <5,02 558 503 593 537 628 571 >663 >6,05
12 5,58+0,39 5,18+0,46 <4,87 <3,89 4,88 3,90 5,25 4,45 5,62 5,00 >5,99 >5,55
13 5,63+0,38 5,07+0,47 <5,27 <4,65 5,28 4,66 5,69 5,07 6,10 5,48 >6,51 >5,89
14 5,57+0,47 4,79+0,47 <5,46 <4,42 5,47 4,43 5,94 4,92 6,41 5,41 > 6,88 >5,90
= 15 6,02+0,65 4,87+0,56 <4,68 <4,54 4,69 4,55 5,47 5,16 6,25 5,77 > 7,03 >6,38
% 16 5,93+0,51 4,85+0,62 <5,07 <4,59 5,08 4,60 5,54 5,29 6,00 5,98 > 6,46 > 6,67
8 17 5,97+0,62 4,59+0,50 <5,32 <4,44 5,33 4,45 5,74 4,90 6,15 5,35 > 6,56 > 5,80

X: Mean, SD: Standart Deviation, SJ: Squat Jump, CMJ: Countermovement Jump, MAP: Maximal Anaerobic Power,

30mST: 30 — Meters Speed Test

In Table 4, the age and gender-specific norm values
of the variables included in the participants’ motoric tests
were determined. When the norm values were examined,
the MBTH, AUT, PU, and VO, of 11-17 year-old girls
and boys were increased linearly with the age increase.
When the mean values of motor tests are examined, it is
observed that there are gender-related differences.

In Table 5, the age and gender-specific norm values
of the variables included in the participants’ motoric tests
were determined. When the norm values were examined,
the SJ, CMJ, MAP, and 30mST of 11-17 year-old girls and
boys were increased parallel to the age increase. When the
mean values of motor tests are examined, it is observed

that there are gender-related differences.

Discussion

In the anthropometric, physical and motoric values
obtained in the study, it was observed that there were
differences depending on the gender variable, which
is consistent with the literature data [6, 25, 26]. It was
observed that the female students in Kosovo were taller
and heavier than their male peers until the age of 13,
which is the case in their peers in other countries as well.
Similarly, according to Spurway and MacLearn (2007),
the growth spurt occurs generally at the age of 12 in
females, and around the age of 14 in males [27]. Again
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consistent with the literature data, it was observed in the
present study that the female students had higher Body
Fat Percentage values at each age group when compared
with the male students included in the study. When the
differences observed in developmental periods of children
depending on age were analyzed, it was determined that
the height and body weight values increased in a parallel
manner to the increasing age in both genders, which is
consistent with the literature data. It is known that the
heights of males exceeded the heights of females 2-3
years after the puberty, and the period in which the growth
speed was at the highest level was observed between 9-15
years of age in females, and between 11-17 years of age in
males [28]. When the height values were compared with
those defined by the World Health Organization (WHO),
it was observed that the male and female students in
Kosovo had higher values than the world average values
in each age group [26]. It was also determined in the
present study that the BMI values show similarities with
those reported by WHO.

When the FLB Test Values, which was used in assessing
the balance ability, were analyzed, it was observed that
the Balance Ability improved with the increasing age,
which was reported by Miguel et al. [29]. The balance
scores obtained in the study were compared with the
norm values reported by Tomkinson et al. after 123655
measurements in 19 countries. It was observed that the
normal values of the male and female students in Kosovo
were worse balance ability scores according to the values
in the 50 percentile reported in the study conducted by
Tomkinson except for 13 and 14 years of age [6]. Again,
the balance scores were compared with the balance scores
obtained by Jiirimde & Volbekiene (1998) in Estonia in
students from similar age groups. It was observed that the
12-17-year-old males and 11-12-year-old and 14-year-old
females living in Kosovo had higher performances when
compared with those living in Estonia; and the 11-year-
old males and 13 and 15-17-year-old females had lower
performances [11].

When the values obtained in the Arm Movement Speed
test, which was used for the purpose of assessing the
upper extremity speeds, were analyzed, it was observed
that the arm movement speed improved depending of
furthering age. It was determined that the improvement
speed was lower in females between 14-15 years of age,
and also lower in males between 15-16 years of age.
According to Piotr et al. (2007), it was observed that the
kinesthetic perception, muscle internal coordination and
inter-muscular coordination were disrupted in puberty
period [30]. In addition to these, it is also well-known
that speed and coordination properties are affected by
anthropometric properties of individuals [31]. The arm
movement speeds obtained in the study were compared
with the norm values reported by Tomkinson et al. after
148093 measurements in 19 countries in Europe. It was
observed that the normal values in arm movement speeds
of the male and female students in Kosovo were lower
than those reported by Tomkinson in 50 percentile [6].
Similarly, again our scores were compared with the scores
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reported by Jirimde and Volbekiene in Estonia. It was
observed that the males and females living in Kosovo had
better values than the children in Estonia [11]. The scores
of the Sitand Reach Flexibility Test, which gives us dataon
the flexibility property of the whole body, were evaluated.
It was observed that the female students in Kosovo were
more flexible than the males at all age groups in Kosovo,
which is consistent with the literature data [5, 28]. When
the changes in the SAR values were analyzed according to
age, it was observed that the flexibility ability decreased in
both genders parallel to the increasing age. Similar results
on the changes depending on age were also reported by
Kjaer et al. [32]. On the other hand, it was also observed
that the female and male children living in Kosovo were
less flexible when compared with the children living in
Estonia [11] and Australia [5]. When compared with
the norm values reported by Tomkinson et al. after their
464807 measurements in 27 countries in Europe, it was
observed that the male and female students in Kosovo had
lower flexibility properties [6].

When the scores obtained in power tests were analyzed
itwas observed that there were changes that were consistent
with the literature data. It was also observed that the male
students living in Kosovo were more successful than the
female students in all power tests. In addition, increases
were observed in power values depending on the increase
in age. It is known that together with the chronologic age,
anaerobic power increases at a constant rate in lower and
upper extremities until young adulthood as of 10 years of
age [33-35].

When the test values obtained in the Standing Long
Jump, which gives us data on elastic power, and which
is used frequently, were compared with the norm values
reported after 464900 measurements in 29 countries
in Europe, it was observed that the values of the male
and females in Kosovo were lower [6]. While the value
reported by Tomkinson et al. (2017) for 50 percentile was
156.4 cm for females at the age of 17, it was 205.8cm
for 17-year-old males; these values were determined as
146cm for female students and 188cm for male students
living in Kosovo. Similarly, it was observed that the
male and female students living in Estonia were more
successful than their peers living in Kosovo [I1]. In
addition, according to the study conducted by Alexander
et al. (2016) on children living in Colombia and India, the
11-17-year-old male and female children living in these
countries had lower values than those living in Kosovo
[36].

When the scores of the SJ and CMJ tests, which are
used in assessing the explosive and elastic power, were
analyzed, it was observed that the explosive and elastic
power improved with the increasing age, which was
also reported by Conkaz (2017). These scores increased
between the age of 11 and 14 in females; it was observed
that they decreased after this age limit [34, 35]. It was
also observed that the male students living in Kosovo
were more successful than the female students in both test
values [25, 37]. The scores of the SJ and CMJ tests, which
give information on the explosive and elastic power of
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the legs were compared with the other countries. It was
observed when compared with the scores reported by
Ortega et al. (2011) after making 3528 measurements in 9
countries in Europe that the scores of the male and female
students in Kosovo are higher [25].

When the Hand Grip Force test, which is one of the
upper extremity force tests, values were compared, it was
observed that the male students living in Kosovo had
lower values than their peers living in Europe in each
age group. On the other hand, it was also determined that
the female students in Kosovo had higher values in Hand
Grip Force when compared with their peers in Europe [6].

While the normal value for the 17-year-old female
students in Kosovo was 34 kg, the Hand Grip Force value
for 50 percentile was determined as 28 kg for 24 countries
in Europe in 203295 measurements by Tomkinson et al.
(2017). Again, in Bent Arm Hang Test, which is one of
the upper extremity force tests, the values determined
for female and male students in Kosovo were higher
than their counterparts in Europe. The normal value for
17-year-old female students in Kosovo was 12.62 s and
for male students 25.92 s. It was reported by Tomkinson
et al. (2017) after 189673 measurements in 23 countries
in Europe that the Bent Arm Hang Test value for 50
percentile in females was 6.16 s and 24.46 s for males [6].

When the results of the sit-up and arch-up test results,
which are used in assessing the body flexor and extensor
muscle power, were analyzed, it was observed that the
values of the male students were higher than the values of
the female students, which is the case in all power tests.
Again as expected, increases were detected in force values
parallel to the increase in the age. It was also observed that
the male and female students in Kosovo are unsuccessful
in sit-up test, and had similar values when compared with
their peers in Europe for further ages. The sit-up values
obtained in the study were compared with those reported
by Tomkinson et al. (2017) in 481032 measurements in
23 countries in Europe. 25 repetitions for females, and
30 repetitions for males were determined for Kosovo. In
European norm values, the same value was 25 for male
students and 20 for female students [6].

It was also observed that males had higher values than
females in the ESHR and VO,max values, which provide
data on general endurance properties [38]. It was observed
that endurance increased with furthering age; however,
there appeared a decrease in females between the ages
of 13 and 15, and it decreased with puberty. According
to a study conducted by Coleman and Hendry (1999),
the development speed of endurance changes in puberty
period [39]. The ESHR Test values were compared with
the norm values reported by Tomkinson et al. (2017)
after 445092 measurements in 24 countries in Europe.
This value was determined as 4.5 for females and 5.5 for
males in Kosovo. In European norm values, the value was
4.11 for females who are 17 years old, and 7.66 for males
who are 17 years old [6]. Again, it was observed that the
children living in Kosovo had lower ESHR Test values
when compared with their peers in Estonia [11]. Similar
to the ESHR test results, it was also determined that the

VO2max values computed for male and female students
in Kosovo were lower than the children between 11-17
years of age living in Colombia and India [36], and the
children between 11-12 years of age in Turkey [40].

Conclusions

It is considered that the norm values of the male
and female children between the ages of 11-17 living
in Kosovo determined in the present study by using the
results obtained may be used in follow-up of the physical
and motoric properties and developments of children at
the same age group. These norm values may be used in the
decision-making processes about the physical status and
weak and strong sides of children. The students whose
strong sides are defined may be directed to proper sports
branches. Very low values may be used to determine
proper fitness targets, to follow-up long-term changes,
to encourage positive behaviors about health, and to
determine whether there are serious health problems. In
addition to these, the defined norm values will also make
contributions in comparing the children in developmental
periods living in Kosovo with their peers living in other
countries. It may be recommended to re-plan the Physical
Education and Sports classes applied in Kosovo for the
purpose of improving the properties like the endurance
properties that were found to be lower in children living
in Kosovo when compared with other countries. In this
context, the norm values determined in the 21 physical
and motoric tests will be shared with the Ministry of
Education, Science and Technology, sports institutions
and clubs.

As a conclusion, while the children living in Kosovo
showed higher performances in the tests that were affected
by anthropometric properties like height and body fat
percentage and by genetic properties like the speed of the
movements of the arms when compared with the children
from other countries from the same age group; they had
lower performances in the tests that were affected by life
style and physical activity levels like endurance, long
jump, and flexibility.
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