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Abstract 

The aim of this study was to contribute to the expansion of knowledge 

about the level of performance of motor skills of Outdoor studies 

students. We realized motor tests at first year students of Outdoor 

studies in academic years 2010/2011 and 2011/2012, and we asked 

ourselves whether the results will be the same performance or whether 

performance changes. We also measured the height and weight and 

calculated body mass index (BMI).Measuring and testing took place in 

March and April of 2011 and 2012 in the sports facilities of Faclty of 

Education at University J. E. Purkyně in Ústí nad Labem.The results 

showed that all four groups in BMI belong to the "normal value". Men 

and women with the exception, Katch-McArdle Step Test in men, 

showed a similar performance. This was true even for Jowa Brace test. 

Stated hypothesis of equal performance in motor tests was confirmed. 

We were unable to validate the influence of BMI on performance in 

motor tests. 

 

Keywords:outdoor activities; measuring and testing; motor abilities, 

performance. 
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Souhrn 

Cílem studie bylo přispět k rozšíření poznatků o úrovni výkonnosti 

motorických schopností studentů studijního oboru Aktivity 

v přírodě.Změřili jsme metodou sledování s časovým zpožděním 

studenty prvního ročníku studijního oboru Aktivity v přírodě v 

akademických letech 2010/2011 a 2011/2012 motorickými testy a 

položili jsme si otázku, zda výsledky výkonnosti budou shodné nebo zda 

se výkonnost změní. Změřili jsme rovněž tělesnou výšku a hmotnost a 

vypočítali Body mass index (BMI).Měření a testování probíhalo v březnu 

a dubnu roku 2011 a v roce 2012 ve sportovní hale PF UJEP. 

Z výsledků vyplynulo, že všechny čtyři soubory v BMI patřily do skupiny 

„normální hodnota“. Muži i ženy až na výjimku, Katch-McArdle Step 

Testu u mužů, měli shodnou výkonnost. To platilo i pro Jowa Brace test. 

Stanovená hypotéza o shodnosti výkonnosti v motorických testech se 

potvrdila. Nelze potvrdit vliv BMI na výkonnost v motorických testech. 

 

Klíčová slova:aktivity v přírodě; měření a testování; pohybové 

schopnosti; výkonnost. 

 

Introduction 

In 2011 Havel, Hnízdil and Valter presented characteristics of Outdoor 

activities studies and significance of this accreditation for applicants in 

this journal (Havel, Hnízdil, Valter, 2011, 26). Request for conferment of 

accreditation of this field of study was motivated by endeavor to provide 

greater development of structured studies in the field of physical 

education and sport. From social angle there was unprecedented grow 

of interest in field of motional activities in nature not only in our country 

but also abroad. The study is conceived as one-fielded and it is realized 

with regard to kinanthropology field and practical activities related to 

exercitation of physical activities in nature. Specialized basis of the study 

is supplemented by broad range of practically oriented disciplines of the 
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sciences that will enable graduates to perform physical activities in a 

wide range of natural conditions. The acquisition of these skills, then, 

assumes a significant level of motor abilities and this is what this field of 

study is focused on.  For a certain level of both, basic and sports 

performance, it is required to have an optimal level of motor skills. We 

were well aware that motor abilities are not directly measurable and that 

their level is deduced by indicators which, in this case, are motor tests 

(Měkota, 2005, 23). 

 

In the published article „Motor tests for admitting students branch 

outdoor activities“ we found out, that male students of Outdoor activities 

on the average reached values of general population in following tests – 

sit-ups, standing broad jump, throw medicine ball both hand 2 kg. These 

students reached above-average values in tests of endurance shuttle 

run 20m, deep bend in sitting position and Iowa Brace Test.  The values 

of female students on the average reached general population in tests: 

endurance shuttle run and standing broad jump. Above-average values 

were reached in tests: flexed- arm hang (forward grip), repeated sit-up 

test 1 minutes, throw medicine ball both hand 2 kg, deep bend in sitting 

position and Iowa brace test. We asked ourselves whether we find 

similar results even in the next year or whether the performance 

changes. 

 

The aim of this study: The aim is to contribute to the expansion of 

knowledge about the level of performance of motor skills of students 

whose field of study is Outdoor activities. 

Hypothesis of this study: The performance of first year students of 

Outdoor activities in motor tests in academical years 2010/2011 and 

2011/2012 is the same.  
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Methodology 

For mentioned reason we used the same standardized tests as in 2011 

(Hnízdil and Havel, 2011, 16). Somatic measuring: body weight, body height 

and enumerated BMI. Power abilities:  throw medicine ball both hand 2 kg, 

standing broad jump, chip in test – overhand grip for men, flexed- arm hang 

forward grip for woman, sit-up test 1 minutes. Flexibility: arthral movebility: 

deep bend in sitting position. Coordination abilities: Iowa Brace test, as a 

test of coordination abilities (Čepička, 1999, Štěpnička, 1976). Endurance 

capabilities: endurance shuttle run test 20m. Aerobic fitness – Katch-

McArdle Step Test – evaluated according to the value of maximum oxygen 

consumption.  

 

All tests were taken from literature. The primary literature was „Unifittest 

(6 - 60) Měkota, Kovář, et al., (1996)”. Measuring and testing proceeded 

according to the manual reffered in the literature. The exception is 

Katch-McArdle step test, from which we infer the aerobic fitness – 

evaluation according to maximum oxygen consumption (VO2 max).  

 

Description of test: 

Katch-McArdle Step Test – aerobic fitness – evaluation according to 

maximum oxygen consumption (VO2 max). Pulls are performed up to 

bench. Pulling frequency is 24 (men) or 22 (women) pulls per minute. It 

is possible to use metronome configured to 96 (men) and 88 (women). 

Pulling time is 3 minutes. After test the tested person sits on the bench. 

5 seconds after the test end we measure heart rate (HR) by palpation for 

15 seconds. We write down data. Enumeration of VO2 max value 

(estimation): 

Men: VO2 max = 111,33 – (0,42 x 15' HR x 4) 

Women: VO2 max = 65,81 – (0,1847 x 15' HR x 4) (Pollock and Wilmore, 

1990) 
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Characteristics of group 

Participants were first-year students of Activities in nature. In the 

academic year 2010/2011 there were 24 students, including 7 women 

(group A) and in the academic year 2011/2012 there were 27 students, 

including 8 women (group B). Age is given to the date of measuring with 

accuracy of 1 month (tab 1). Measuring and testing took place in March 

and April 2011, or in March and April 2012 in sports hall of PF UJEP. 

 

Table 1 Average age ( ̅  and number (n) of students in a particular year. 

Gender Index A  2011 B  2012 

 

Women 

 ̅ 19,8 19,7 

     n 7 8 

 

Men 

 ̅ 19,9 19,9 

    n 17 19 

 

Statistic process 

For statistical evaluation of data we used the program Statistica. We 

performed the following statistical calculations: basic statistical 

characteristics of position and variability (arithmetic average, standard 

deviation, Me, Mo, R - variation range), t - test for independent samples, 

Mann Whitney U test, 
2 - test, product and serial correlation, for a 

substantive significance 
2   and the coefficient of determination  

d = r2. 

 

Results 

The resulting values and values of Iowa Brace test are shown in Tables 

2 to 5. Average values of BMI and motor tests both groups were 

compared by t - test for independent samples (Tables 2 and 3). Iowa 

Brace test values are compared by Mann Whitney U-test and 
2 - test 
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(Tables 4 and 5). The resulting values of product and serial correlation 

with the substantive significance are shown in Table 6 and 7. 

 

Structure of body 

From somatic indicators body height and weight were measured to 

calculate BMI. 

The derived value of BMI (Tables 2 and 3) informs us whether the actual 

body weight corresponds to the weight or whether it is excessive or 

reduced. By calculating the average values we found out that all 

samples are, according to standards of Rieger and Ulbrichtová (1993), 

"normal". There are minimal differences in all statistical characteristics of 

both genders and groups. They are not statistically significant. 

 

Table  2 Statistical characteristics of women tests and t-test values. 

Test A  2010/2011   (n=7) B  2011/2012   (n=8)  

Index x s Me R x s Me R t - test 

BMI 22,1 2,1 23,0 5,1 23,1 1,9 22,9 5,1 0,82 

Endurance shuttle 
run test 20m 
(stage) 

6,6 1,1 6,5 3,5 6,7 1,6 7 4,0 0,07 

VO2 max (mmol/l,kg) 42,3 5,9 43,6 16,1 50,8 7,7 44 21 1,35 

Throw medicine 
ball both hand 2 kg 
(m) 

7,6 1,1 7,4 3,2 8,5 1,1 8,6 3,0 1,35 

Standing broad 
jump (cm) 

 

189,4 

 

14,9 

 

190,0 

 

38,0 

 

225,
6 

 

21,7 

 

200 

 

48 

 

0,59 

Flexed- arm hang 
forward grip 

28,7 18,4 30,0 48,0 34,6 12,8 33 30,0 0,61 
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Sit-up test 1 
minutes 

47,8 4,4 48,0 12,0 49 5,6 51 15 0,39 

Deep bend in 
sitting position (cm) 

25,8 6,0 26,0 18,0 28,3 7,6 26 19,5 0,62 

*t 0,05 = 2,160   

 

Table 3 Statistical characteristics of men tests and t-test values. 

Test A  2010/2011   (n=17) B  2011/2012   (n=19) ω
2 
= % 

t - test Index  ̅ s Me R  ̅ s Me R 

BMI 23,6 2,19 23,1 7,3 23,0 1,89 23,3 6,7 0,81 

Endurance 
shuttle run 
test 20m 

(stage) 

10,3 2,02 10,5 5,5 9,8 1,27 9,5 3,5 0,65 

VO2 max 61,4 11,59 62,6 45,4 71,6 8,60 75,0 23 14,00%) 

2,62* 

Throw 
medicine 
ball both 
hand 2 kg 
(m) 

10,2 1,80 9,9 6,8 10,3 1,72 10,0 6,5 0,11 

Standing 
broad jump 
(cm) 

 

221,2 

 

18,16 

 

216,0 

 

52,0 

 

226,8 

 

19,75 

 

220,0 

 

67 

 

0,77 

Chip in test 
overhand 
grip 

 

8,9 

 

5,47 

 

8,0 

 

21,0 

 

11,2 

 

5,67 

 

12,0 

 

20 

 

1,06 

Sit-up test 1 
minutes 

 

46,3 

 

7,40 

 

45,0 

 

23,0 

 

48,9 

 

10,10 

 

44,5 

 

27 

 

0,79 

Deep bend 
in sitting 
position 
(cm) 

22,6 7,43 21,0 23,0 18,5 6,76 19,25 23 1,51 

*t 0,05 = 2,030  ω
2 
= % - substantive signification is given in brackets 
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Motor tests 

Women from group B reached higher averages and with the exception of 

flexibility also medians. However, it is not statistically significant. In case 

of men it is different. Group A have higher averages and medians in 

flexibility tests – deep bend in sitting position, endurance shuttle run test 

20m. Group B reached higher values in every other test except median 

of repeated sit-up test 1 minutes. We reported statistical and substantive 

significance in aerobic fitness – Katch-McArdle Step Test in behalf of 

group B. Nevertheless, in regard of other results we cannot state 

differences between men saples. 

 

Iowa Brace test 

Iowa Brace test battery include demanding coordination movements, 

balance and coordination body exercises and items 1-9 can be also 

considered as a test of flexibility. Čepička (1999) specified the difficulty 

of particular test items and by changing the order he influenced 

motivation factor of tested persons, thereby he increased result value of 

this test battery. In table 4 there are final Iowa Brace values of men and 

women in a frame of tested battery, median, modus and variation range. 

There is a high modus and median for both groups of women and the 

results are very similar. In case of men we found highest values of 

modus. The values of Iowa Brace test are compared by Mann Whitney U 

test and we found out that there is a statistical significance between men 

groups in behalf of group B on a level of significance α0,05. However, 

according to norm of Komeštík (Komeštík, 1995) we can claim that all 

study programs have the same distribution of points and the differences 

are, resulting from 
2 - test, negligible.  
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Table 4 Statistical characteristics of Iowa Brace test and Mann Whitney U test. 

Gender                      A   2011                       B   2012 U test 

Index Me Mo  Me Mo R 

Women 16 18 28 15,5 15 5 8 

Men 15 17 65,5 17 20 7 65,5* 

Womenα0,05=10             Menα0,05=99              

Table 5 Evaluation of Iowa Brace test according to norms of Komeštík 

Gender A  2010/2011 B  2011/2012 Statistical 
significance 

Evaluation Bad Good Excellent Bad Good Excellent 2
-test 

Women 0 4 3 0 5 3 0,045 

Men 2 9 6 1 7 11 1,949 

excellent   > 16 points       good   13 - 16 points     bad < 13 points   ( Komeštík, 1995), 
2

0,05= 
5,99 

 

Correlation of motor tests and Iowa Brace test to BMI 

Enumeration of correlation coefficient of motor tests and BMI of women 

proved, that the dependence exists only in one case – Katch-McArdle 

Step Test. For men sample BMI correlates, as we expected, with 

endurance shuttle run test 20m, but this is valid only for sample A. The 

value of aerobic fitness, investigated by Katch-McArdle Step Test, is also 

higher but not statistically significant. Sample B reported correlation 

value only for flexibility in deep bend in sitting position. Other motor tests 

are not correlated to BMI. Both samples and both genders did not report 

serial correlation of Iowa Brace test to BMI. 
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Discussion 

In general, the students Physical Education and Sport are expected to 

have good to excellent level of motor skills. This is, naturally, expected 

from students of Outdoor activities and this study was focused just on 

their level. In the published article (Hnízdil and Havel, 2011, 16) we 

found out, that students of Outdoor activities reached in average the 

values of general population in power motor tests. They reached 

supernatural values in tests of endurance, flexibility and coordination 

abilities. Women were supernatural with exception of two tests. We 

asked ourselves whether we find similar results even in the next year or 

whether the performance changes. 

 

That is why we used the same standardized tests as in 2011, including 

Iowa Brace test (Hnízdil and Havel, 2011, 16) and we tested 27 first-year 

students of Outdoor activities, including 8 women. Testing took place in 

March and April 2012 in sports hall of PF, UJEP.  Then we compared 

final values with values of students tested in 2011. Enumerated BMI 

index is, according to Riegerové and Ulbrichtové (1993), “normal”. We 

can claim that body structure of all samples is the same as the 

population average. From tables 2 and 3 we can assume that there is no 

difference between students of mentioned programs and that the 

students control their weight.  

 

The results of motor tests and statistical comparison (table 2) showed, 

that female students of sample B reached higher average values and, 

with an exception of flexibility, also medians. Therefore it is not a drop in 

performance.  Any of tests is statistically significant, which can be 

arrogated to low number of women. 

 

According to values of tests we cannot state that there are performance 

differences between men samples (table 3). Albeit there is a statistical 
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and substantive significance in aerobic fitness – Katch McArdle Step 

Test - in behalf of sample B, it is just an exception which is not even 

confirmed by cardiovascular fitness, tested by endurance shuttle run test 

20m, which sample A reached higher values in. The substantive 

significance is also quite low. 

 

Iowa Brace test battery include demanding coordination movements, 

balance and coordination body exercises and items 1-9 can be also 

considered as a test of flexibility. In table 4 there are final Iowa Brace 

values of men and women in of tested battery, median, modus and 

variation range. The final values confirm that maximum performance of 

coordination abilities is reached in age of 20-30 (Měkota, 2005). Měkota 

(2005) also claims that there should be minimal differences between 

man and women, which is also what results indicate.  The results are 

similar. In the case of men sample we find highest values of modus. The 

values of Iowa Brace test are compared by Mann Whitney U test and we 

found statistical significance between men samples in behalf of sample 

B on level of significance α0,05.  This is in contradiction with evaluation 

according to norms of Komeštík (Komeštík, 1995) in table 5. From this 

table we can state, that all study programs have the same distribution of 

points and the differences are, resulting from 
2 - test, negligible. 

 

It was belief that BMI of sporting population influences performance in 

motor tests what led us to enumerate correlation coefficient of motor 

tests and BMI. Although there was no difference between BMI values of 

both samples, we thought that BMI can affect individual performances in 

some tests. 

 

The results proved that for women there is an only one correlation and its 

Katch-McArdle Step Test. It is interesting, that the enumerated correlation 

of both samples is almost the same but substantive signification is 
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considerably high. Final values of other correlation tests are, among 

others, influenced by low number of tested women. 

 

For men sample we assumed, according to sufficient quantity, correlation 

of BMI with throw medicine ball both hand 2 kg (m), chip in test overhand 

grip, endurance shuttle run test 20m and Katch-McArdle Step Test. But the 

results were quite different. BMI correlates with endurance, but only for 

sample A. This sample has also higher value of aerobic fitness, tested by 

Katch-McArdle Step Test, but it is not statistically significant. For sample B 

there was correlation value only for test deep bend in sitting position. Other 

motor tests were not correlated. 

Even serial correlation of Iowa Brace test to BMI was not proved in any of 

tested samples. 

 

Conclusion 

1. The question of our study was, if the performance of Outdoor activities 

students from academic years 2010/2011 and 2011/2012 is comparable 

or different. To answer this question we gathered data from 51 first year 

students of program TVS, Outdoor activities. From this number, there 

were 24 students (including 7 women) in 2010/2011 and 27 students 

(including 8 women) in 2011/2012. 

 

2. The results proved: 

A. all 4 samples were, according to BMI norms of Riegrová and 

Ulbrichtová (1993), “normal”. We can state, that structure of body 

is similar to the population average. 

B. the averages of all tests of sample B women are higher, but they 

are not statistically significant (table 2).For man samples we found 

statistical significance in aerobic fitness – Katch McArdle Step 

Test - in behalf of sample B. However, considering the values of 

other tests we cannot submit statistical significance for differences 
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between both men-samples. Assigned hypothesis about 

congruency of performance in motor tests is acknowledged. 

C. In table 4 there are final values of Iowa Brace test of men and 

women of tested battery. Women results are similar. Despite of 

detected statistical significance between men samples in behalf of 

sample B on level of significance α0,05we can claim that all study 

programs have the same distribution of points and the differences 

are, resulting from 
2 - test, negligible. Assigned hypothesis about 

congruency of performance in Iowa Brace Test is acknowledged. 

D. Enumeration of correlation coefficient of motor tests and Iowa 

Brace Test with BMI proved that it is correlated sporadically and 

randomly. 
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